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Office  of 
Inspector     of     Mines. 

Helena,   Montana.  December  i,  1908. 

Sir: I  have  the  honor  to  herewith  submit  my  biennial  report 

for  the  years  1 907-1908.  complying  with  the  law  requiring 
reports  from  stair  officers,  and  making  the  Eighteenth  Report 
of  this  department. 

Respectfully, 

WILLIAM    WALSH, 

State  Inspector  of  Mine-. 
His  Excellency,  Edwin  1;.  Norris, 
(  m  ivernor    of    Montana. 


Introduction. 


The  Inspectors  believe  that  the  primary  purpose  of  creating 
this  office  was  and  is  to  carefully  examine  the  mines  of  the 
state,  paying  special  attention  to  ventilation  and  timbering, 
for  the  protection  of  the  men  employed,  for  the  express  purpose 
of  preventing  accidents  which  occur  in  mines;  with  the  object 
of  becoming  acquainted  with  the  conditions  causing  the  acci- 
dents, and  also  to  suggest  remedies  which  may  add  to  the 
safety  and  health  of  the  miners  of  the  state,  and  reduce  to 
a  mimimum  the  accidents  and  fatalities. 

The  Inspectors  take  this  opportunity  of  thanking  the  several 
managements  for  courtesies  extended  them  to  properly  make 
the    necessary    inspections. 

During  my  annual  tour  of  inspection  T  found  the  majority 
of  the  mines  operated  in  a  fairly  safe  condition.  The  matter 
of  ventilation  has  been  taken  into  consideration  and  this  has 
greatly  improved  conditions  in  the  various  mines  throughout  the 
state.  - 

During  the  years  1007-8  Montana  has  maintained  its  position 
in  the  first  rank  of  the  leading  precious  metal  producing  states 
of  the  Nation.  In  the  face  of  changing  conditions  with  their 
resultant  periods  of  industrial  activity  and  depression,  the  produc- 
tion oi  gold  during  the  past  ten  years  ha-  shown  a  fixed  increase 
throughout  the  state  considering  the  fact  that  copper,  -old  and 
silver  bearing  lodes  of  this  state  have  not  received  much  atten- 
tion as  compared  with  the  interest  exhibited  by  the  miners 
and  capatalists  of  other  precious  metal  producing  states,  the 
record  indeed  is  great,  and  if  studied  by  the  miners  and  mining 
investors  can  hardly  fail  to  excite  such  an  interest  in  the  gold 
bearing  rocks  and  gravels  of  this  state  as  would  lead  to  their 
active  development,  with  the  most  promising  assurance  that 
the  time,  labor  and  capital  expended  upon  the  metalliferous 
leads  and  deposits  offer  opportunities  for  success  second  to 
none  in  the  mining  of  any  of  the  other  metalliferous  ores  in  the 
state. 

The    prospecting    for.    and    the    development    of.    the    purely 
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silver  bearing-  lodes  has  practically  ceased,  excepting  in  a  few- 
districts,  an  in  these  the)-  are  only  able  to  operate  because  the 
ore  carries  high  values.  Most  of  the  silver  mines  at  present 
operating  in  the  state  are  therefore  merely  battling  for  exis- 
tence. Under  prevailing  conditions  their  owners  are  waiting 
for  the  turn  in  events  which  will  bring  with  it  such  a  price  for 
the  product  of  their  mines  as  will  permit  the  mining  of  the 
white  metal  at  a  reasonable  profit.  It  must  not  be  presumed 
from  the  foregoing  that  Montana  is  not  a  large  silver  producing 
state.  On  the  contrary,  silver  is  one  of  its  chief  metals,  most 
of  it,  however,  comes  as  a  bi-product  of  copper,  gold  and  lead, 
a  comparison  of  the  industry  during  the  previous  years  shows 
a   marked   improvement. 

Mure  mines  are  in  operation  and  a  greater  number  of  men 
are  employed  ;  better  methods  and  results  in  the  mining,  smelt- 
ing, milling  and  cyaniding  are  being  used  and  obtained  and  the 
combination  of  these,  and  other  processes  which  are  being 
applied  to  the  recovery  of  the  values  contained  in  ores  of  this 
character,  tend  to  cheapen  the  cost  of  production  and  increase 
the  profit  of  the  operators. 

The  remarkable  progress  made  in  the  development  of  copper, 
gold  and  silver  mining  during  recent  years  marks  an  era  of 
wonderful  expansion  and  success  in  this  department  of  pro- 
ductive industry.  The  great  copper  fields  of  this  state  are  now 
furnishing  the  world  with  more  than  forty  per  cent  of  the  copper. 

The  technical  and  economic  phases  of  mining  have  been 
more  thoroughly  mastered  than  ever  before.  The  wonderful 
mineral  weatlth  of  the  state  is  one  of  the  greatest  factors  in  its 
materia!  prosperity,  and  no  one  can  study  the  operations  in  the 
-tale's  copper,  silver  and  gold  mines  without  being  impressed 
with  their  great  value,  and  importance  to  the  nation.  The  cop- 
per ami  silver  mines  of  Montana  are  an  especially  interesting 
study.  They  are  decidedly  the  foremost  copper  properties  of 
the  world,  having  received  the  particular  attention  which  they 
deserve.  The  descriptive  sketches  and  the  tabulated  statements 
contained  in  this  report  have  been  prepared  from  the  most 
reliable  data,  and  much  of  the  information  is  official,  or  of  a 
semi-official  character.  The  active  and  energetic  operators  of 
copper  mines  of  this  state  have  made  splendid  use  of  the  gerat 
natural   resources    found   at   different   mining:  centers.     Constant 
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application  of  modern  scientific  methods  has  been  effective  in 
bringing  the  mining  centers  of  the  state  up  to  the  highest  state 
of  development.  At  the  best  known  properties  the  modern  up- 
to-date  mining  equipment  now  in  operation  at  many  of  the 
copper,  silver  and  gold  mines  are  considered  indispensable  to 
the  achievement  of  the  highest  success  and  they  have  been 
evolved  from  the  experience  and  brains  of  men  who  devote  their 
best  efforts  to  the  practical  solution  of  almost  every  mining 
problem  conceivable.  Interests  in  copper  mining  has  been  in- 
creased in  no  small  degree  by  the  dissemination  of  reliable 
information,  sent  forth  from  honorable  sources  and  prepared  in 
attractive  form,  regarding  the  exploration  and  development  of 
those  copper  properties  which  have  become  famous.  As  this 
knowledge  becomes  more  generally  diffused,  capital  and  ingenuity 
will  become  further  interested  in  the  development  of  the  copper 
mining  industry. 

In  the  last  twenty  years  the  annual  copper  production  of  the 
United  States  has  increased  from  90.646,080  pounds  in  1882  to 
917.805.682  pounds  in  1906.  The  industry  is  established  on  a 
gigantic  scale  and  it  has  become  one  of  the  principal  sources  of 
wealth  to  the  state.  The  reader  of  the  report  will  find  abundant 
evidence  to  corroborate  this  statement.  But  who  can  safely 
predict  the  possibility  of  this  new  country.  If  the  ontout  of  cop- 
per increases  during  the  next  twenty  years  at  the  same  ratio  as 
during  the  past,  the  year  2000  will  show  an  output  which  would 
look  truly  appalling  before  this  century  closes.  However,  manv 
of  the  large  copper  mines  of  the  present  day  will  probablv  have 
become  exhausted  and  new  sources  of  supply  will  hace  to  be 
discovered  to  take  their  place.  If  we  take  a  retrospect  of  the 
pasf.  it  will  be  interesting  to  note  that  fifty-eight  years  ago  this 
country  produced  only  224.000  pounds  of  copper;  fifty  years  ago 
4.480,000  pounds ;  forty  years  ago  19,040.000  pounds  ;  thirty  years 
ago  34,720000  pounds:  twenty  years  ago  117. 151. 795  pounds; 
ten  years  ago  339.785.972  pounds;  five  years  ago  546.262,987 
pounds;  and  in  the  year  1906  the  copper  output  of  the  United 
States  was  per  official  returns.  917.805.682  pounds.  At  an 
average  of  twenty  cents  per  pound,  this  would  make  the  pro- 
duction of  copper  for  1906  worth  $183,561,136.40. 

In  1907  the  product  of  the  mines  of  the  state  amounted  to 
nearly  $60,000,000  according  to  the  estimate  of  the  United  States 
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Assay  <  M'tice.  From  the  best  available  data  the  production  <>f 
the  different  metals  is  as  f  Mows:  copper  225,075.000  pounds  at 
an  average  of  twenty  cents  S45.Kj5.000;  silver  $8,000,000;  gold 
$2,250,000;  lead  $2,500,00;  total  S57.045.000. 

Montana  leads  all  states  in  the  production  of  opper  and  sil- 
ver and  if  such  is  not  the.  case,  it  is  due  to  the  heavy  curtail- 
ment in  Butte,  ami  other  districts  throughout  the  state,  rather 
than   to  any   failure  of  the  mines. 

The  mining  and  reduction  of  the  metalliferous  ores  which 
are  distributed  over  so  great  an  area  of  this  state  will  he  the 
predominant  industry  for  generations  to  come.  <  Hher  industries 
suitable  to  our  soil  and  climate  will  spring  into  existence,  while 
fanning  and  stock  growing,  with  their  kindred  industries,  will 
grow  to  enormous  proportions,  hut  the  hasis  of  the  future  pros- 
perity and  wealth  of  the  state  will  nevertheless  rest  on  its 
mineral  lodes. 

A  good  share  of  the  prosperity  which  has  attended  the  mining 
interests  is  due  to  discoveries  of  the  metallurgist  and  mechanical 
engineers,  and  to  those  who  have  made  a  specialty  of  the  re- 
covery of  gold  from  lower  grade  ores,  through  the  medium  of 
chemical  solutions.  These  agencies  have  contributed  much  to 
Montana's  future  bv  reducing:  the  cost  of  the  recovery  of  the 
metals  to  a  minimum.  They  have  made  it  possible  to  mine  and 
work  at  a  profit  millions  of  tons  of  ore.  which,  until  recently, 
were    as    so    much    waste    material. 

In  mining  as  in  all  other  branches  of  industry,  failures  are 
met   with. 

The  following  touching  on  the  manner  of  ore  occurance  in 
lode  Formation  explains  the  cause  of  some  It  is  quite  common 
to  find  adjoining  claims  worked  by  their  respective  owners. 
located  on  the  same  vein,  with  conditions  apparently  identical, 
and  the  respective  shaft  or  workings  but  a  lew  hundred  feet 
apart,  are  operating  at  a  loss,  the  other  at  a  profit.  \  reasonable 
percentage  of  the  failures  may  he  charged  to  the  man.  and  not 
the  mine.  It  matters  not  to  the  mine  managers,  1  who  is  to-day 
directing  operations  on  a  large  scale)  whether  there  he  one.  or 
several,  great  ore  bodies  developed  in  the  propert)  which  he  is 
supervising.  In  prospecting  and  developing,  searching  for  other 
pay  ore  chutes  goes  on  the  lean  and  barren  portions  of  the  lode; 
drifts  are  driven   through  both  horizontally  and  to  depth,  ulti- 
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mately  reaching  a  point  in  the  vein  where  mineralization  has 
concentrated,  and  another  ore  body  has  heen  added  to  those 
already  in  sight.  By  this  sj'stem  of  constant  development  the 
mine  management  maintains  several  years  ore  reserves  ahead, 
and  each  new  ore  body  encountered  adds  to  the  life  of  the  mine 
any  where  from  one  to  several  years,  according  to  the  size  of 
the  ore  body  uncovered.  There  is  a  very  general  misconception 
in  the  minds  of  foreign  mining  investors  relative  to  the  manner 
in  which  commercial  ore  occur.-,  and  values  are  distributed.  In 
the  precious  metal  veins  they  frequently  express  dissapointment 
when  on  a  visit  of  inspection  to  their  properties  they  learn 
that  all  of  the  vein  material  found  between  walls  will  not  pay 
working  charges.  It  is  absurd  to  look  for  any  such  condi- 
tions in  the  average  mine.  Certainly  there  are  exceptions;  for 
instance,  a  high  grade  streak  of  ore  will  permit,  a  medium  grade 
product  for  the  mill  is  had  by  putting  lean  stuff  with  it  and 
making  a  medium  grade  product.  The  pay  ores  in  the  average 
fissures  and  contact  veins  do  not  occur  either  in  uniform  sizes, 
carrying  equal  values  throughout ;  rather  is  it  the  rule  to  find 
each  section  of  a  vein  differing  widely  in  values,  and  frequently 
in  size.  Thus  it  is  that  the  most  productive  mine,  however 
extensively  it  may  be  developed,  is  always  in  a  prospective  stage 
of  development. 
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A  WORD   ABOUT   MINING. 

Mining-  has  been  the  foundation  of  the  world's  wealth  from 
the  beginning;  of  time.  The  countries  rich  in  minerals  have 
always  been  the  richest  and  strongest  governments  on  earth. 
The  mineral  sections  of  any  country  have  always  ruled  that 
country.  Remember  that  the  man  who  produces  gold,  silver, 
copper  and  lead  is  creating  the  raw  material  of  money.  Every 
stroke  of  his  pick,  every  echo  from  his  drill,  adds  to  the  wealth 
of  every  man's  business.  In  the  world,  the  miner  of  gold  and 
silver  is  not  a  business  pirate,  and  he  is  the  only  man  who  is 
not, — he  never  cuts  prices,  never  creates  strikes  or  tramples  on 
the  rights  or  privileges  of  a  competitor.  Mining  is  the  only 
business  on  earth  that  increases  the  wealth  of  the  world  with- 
out robbing,  or  infringing  on  the  rights  of  others.  The  miner 
is  a  man  who  finds  the  wealth,  if  you  please,  without  juggling 
it  out  of  some  one  else's  pocket  into  his  own.  Mining  has 
always  been  the  quick  road  to  great  wealth.  A  country  of 
great  mines  always  becomes  a  country  of  great  wealth,  influence 
and  power.  What  you  say  of  nations,  you  can  also  say  is  true 
of  the  miners  and  prospectors  of  this  country,  provided,  of 
course,  it  is  carried  on  in  a  legitimate  manner. 

FUTURE  OF  MINING. 

The  demands  of  civilization  for  minerals  and  their  products 
is  likelv  to  increase  with  time  rather  than  decrease.  Of  course 
all  the  big  deposits  of  the  world  have  not  yet  been  discovered, 
but  a  large  portion  of  the  world  has  been  searched  for  the  re- 
quired minerals  with  more  or  less  success,  as  the  ores  of  useful 
methods  are  not  produced  by  nature  as  fast  as  man  depletes 
existing  deposits,  it  is  simply  a  matter  of  time  before  the  human 
race  will  have  exhausted  the  more  easily  accessible  and  richer 
deposits,  and  will  have  to  fall  back  on  those  at  present  considered 
unprofitable  under  present  conditions.  In  olden  days  slave 
labor  made  it  possible  for  ore  to  be  worked  that  otherwise  must 
have  been  left  for  a  later  date.  At  the  present  time  not  only  is  the 
condition  of  the  working  miner  better  than  of  yore,  but  modern 
appliances  and  methods  enable  very  low  grade  rock  to  be 
handled.     There  is  no  reason  why  future  generations  should  not 
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improve  on  present  methods,  so  that  they  can  deal  with  ore  of 
a  grade  now  considered  not  worth  while  touching.  When  re- 
porting on  property  it  is  not  sufficient  to  look  at  it  from  the  past, 
or  even  the  present,  but  one  must  look  ahead  to  a  certain 
extent.  Some  properties  can  be  condemned  as  out  of  the  ques- 
tion at  once,  others  warrant  more  careful  investigation,  and 
often  the  combined  opinions  of  two  or  more  specialists,  for  one 
man  cannot  be  an  expert  on  all  subjects.  He  may  be  very  good 
on  technical  points  concerning  the  working  of  a  mine,  but  may 
lack  the  intimate  knowledge  necessary  to  extract  the  metal 
from  the  ore  by  the  most  up-to-date  method  suitable  for  that 
particular  ore,  allowing  for  local  conditions.  Again,  his  busi- 
ness knowledge  may  be  so  slight  that  he  would  be  unable  to 
market  the  product  to  the  best  advantage,  or  advise  as  to  the 
best  method  of  financing  the  enterprise,  for  a  mine  may  be  good 
and  the  ore  successfully  treated,  and  yet  the  venture  prove  a 
failure  from  a  financial  point  of  view,  owing  to  unsuitable  capi- 
talization, or  some  other  foolish  arrangement.  Then  there  is 
the  market  price  of  metals  to  be  considered,  requiring  a  know- 
ledge of  the  world's  supply  and  demand.  If  a  high  price  is  likely 
to  be  sustained,  then  small  deposits  that  would  not  otherwise 
be  worked,  may  be  brought  forward  with  advantage,  as  has 
recently  been  the  case  with  copper  ventures.  If  a  metal 
reached  too  high  a  price,  then  some  substitute  is  sought  for  its 
common  use.  This  tends  to  bring  the  price  down  again,  or  one 
metal  may  be  affected  by  another,  or  by  some  special  trade, 
such  as  tin.  which  is  largely  produced  in  silver  currency  coun- 
tries, so  that  when  silver  is  high  it  cannot  purchase  the  same 
amount  of  labor  as  when  low.  Also,  tin  being  chiefly  used  in 
the  manufacture  of  tin  plate,  and  tin  plate  being  largely  used  in 
meat  preserving  works,  the  demand  for  that  metal  mav  be  in- 
fluenced by  the  canned  meat  industry.  As  an  engineer  has 
enough  to  do  to  keep  up  to  date  in  his  own  particular  line,  he 
has  to  depend  on  the  business  man  to  a  great  extent  for  informa- 
tion of  the  wheels  within  wheels  likely  to  effect  the  demand  and 
price  of  a  metal  in  which  he  is  interested. 

FREQUENCY   OF   INSPECTION   OF   MINES. 
It  has  been   rumored  that  a  more  frequent   inspection  of  the 
arious    mines    throughout    the    state    should    be    made.     This 
./ould  require  the  state  to  appoint  more   deputy  inspectors.     I 
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infer  from  this  that  the  inspector  shall  make  such  frequent 
visits  to  all  mines  in  the  state— that  he  shall  be  responsible  for 
all  the  workings  being  maintained  in  a  safe  condition  at  all 
times.  A  moment's  consideration  shows  that  this  is  utterly 
impossible,  as  nothing  less  than  daily  visits  to  each  mine  would 
he  necessary.  Tn  the  larger  mines  even  the  underground  fore- 
man, or  superintendent,  cannot  visit  all  the  workings  each  day. 
and  he  has  to  depend  on  his  shift  bosses,  and  on  the  miners 
themselves,  to  see  that  the  workings  are  safely  carried  on. 
Furthermore,  the  inspector  cannot  take  responsibility  for  work 
of  which  he  has  not  the  direction,  and  for  men  over  whom  he 
has  not  the  control.  The  responsibility  of  carrying  out  the 
operations  of  mining  in  a  safe  condition  must  rest  on  the  manage- 
ment, and  its  officers,  and  on  the  miners  themselves.  The  duty 
of  the  Inspector  is  to  visit  the  various  mines  in  the  state  at 
least  once  a  vear.  or  oftener  if  necessary,  to  make  sure  that  the 
work  is  being  carried  on  properly  by  the  management  and  men 
in  charge,  and  especially  to  see  that  safe  methods  are  being 
employed  and  that  the  proper  machinery,  tools  and  appliances 
are  used.  Special  inquiry  should  be  made  into  the  circum- 
stances of  accident,  in  order  to  prevent  similar  mishaps  from 
occurring  again,  and  to  enforce  the  provisions  of  the  law.  The 
inspectors  cannot  see  how  things  are  done  in  the  mine  every 
day.  nor  every  month,  and  therefore  must  judge  the  work  by 
the  samples  of  it  seen  at  each  inspection.  One  important 
aspect  of  the  question  is  that  too  much  state  inspection  is  in- 
jurious, as  it  has  the  effect  of  taking  away  the  responsibility 
for  the  safe  working  of  the  mines  from  the  mine  management, 
which  is  entirely  responsible  for  the  work,  instead  of  placing 
it  upon  the  inspectors,  who  have  no  control  over  the  property. 

PLACER  MINING  IN  THE  STATE. 
It    is    very    difficult    to    obtain    an    accurate    statement    of   the 
-ross  product  of  gold  for  the  state  for  any  particular  year  or 

period  of  years,  owing  to  the  many  ways  in  which  it  is  obtained 
in  its  native  form  and  the  different  methods  in  which  it  is 
disposed  of.  The  placer  yield  of  the  state  since  the  discoveries 
of  iSo_>  have  run  into  the  millions,  much  of  which  drifted  into 
channels  thai  financially  found  use  for  it  without  credit  having 
been  given  to  the  placer  mining.  In  other  states  placer  min 
in;/  has  been   carried   on    verv   extensively:      In    this   state,   durinu 
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[907  and  1908,  especially  in  the  vicinity  of  Virginia  City,  .Madi- 
son County,  several  new  dise<  veries  have  been  made,  and  five 
electric  dredges  have  been  placed  in  operation.     In   Lewis  and 

Clark  County  several  gravel  '  -  are  in  operation,  employing 
the  system  of  sluicing.  The  Cherry  Creek  Placer  Mining  Com- 
pany, in  Snowshoe  District,  in  Flathead  County,  has  begun 
operations   after   two    seasons   of   prospecting   and    construction 

work.  The  company  owns  about  one  thousand  acres  of  placer 
ground  and  has  practically  an  unlimited  quantity  of  gravel 
which  runs  very  high  to  the  yard  in  gold.  The  placer  gravel, 
in  the  vicinity  of  Libbv.  has  aroused  the  ambitions  of  mining 
investors,  there  were  three  hydraulic  plants  in  operation  at 
Libby  during  the  year  and  there  are  three  others  in  contem- 
plation. There  are  many  known  rich  deposits  of  placer  gravel 
within  the  state  that  are  dry  and  so  sitnated  that  water  cannot 
be  taken  to  them  without  great  expense,  and  these  are  lying  idle 
awaiting  the  perfection  of  a  practical  machine  that  will  extract 
both  the  fine  and  coarse  gold  with  certain  and  ample  profit  to 
the  owners. 

The  Allen  Gold  Mining  ("ompanv  is  operating  two  placer 
mines  in  Deer  Lodge  County.  ( hie  propertv  is  operated  by 
means  of  a  steam  derrick,  with,  hydraulic  mining  and  sluicing 
and  the  other  is  worked  by  an  Evans  Hydraulic  Elevator,  using 
hydraulic  pre-sure  in  the  operation.  This  propertv  has  been 
worked  very  extensively  during  the  year. 

GENERAL   REVIEW  OF  DISTRICTS. 

Enormous  values  have  practically  originated  at  Butte,  the 
greater  portion  of  the  production  having  been  restricted  to  a 
small  area  not  exceeding  six  miles  square.  The  mines  are  in 
the  granite  mountain  just  above  the  city,  and  have  made  Butte 
the  busiest  and  most  prosperous  place  of  equal  population  in 
the  world.  It--  commercial  importance,  as  the  outgrowth  of  its 
mining  activity,  was  such  that  twenty  years  as^o  the  three 
greatest  transcontinental  railway  systems  of  the  Cnited  States 
were  attracted  to  its  gates,  and  sought  to  share  in  the  great 
traffic  here  centered. 

Butte  was  first  settled  in  1864,  due  to  the  discovery  o\  placer 
gold  in  Missoula  Gulch,  now  a  part  of  the  city.  If  the  local 
history  of  Butte  had  been  uneventful  prior  to  the  exhaustion 
of   it-   goid   bearing  gravel,   the   discoverv   and    working  of  the 
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silver  bearing  ledges  on  the  hill  afterwards  brought  little  or 
no  increased  importance  to  the  camp.  The  most  important 
factor  in  the  upbuilding-  of  the  city  was  the  purchase  of  the 
Anaconda  Claim  by  Marcus  Daly,  and  the  faith  that  he  and 
others  had  in  the  future  of  the  district. 

There  was  nothing  to  indicate,  and  no  imagination  so  wild 
as  to  guess,  that  at  a  comparatively  slight  depth  the  greatest 
deposits  of  copper  ore  yet  known  to  the  world  would  be  un- 
covered. Most  of  the  mines  that  at  present  furnish  the  prin- 
cipal wealth  of  the  district  are  situated  at  the  head  of  Dublin 
Gulch,  and  the  famous  Yankee  Doodle  Gulch,  north  and  west 
of  Meaderville.  The  mountain  spur  lying  between  this  and 
Silver  Bow  valley  is  called  Anaconda  Hill,  named  after  the 
famous  Anaconda  mine.  The  region  is  characterized  by  gently 
rounded  topographical  forms  and  a  general  barrenness  of 
aspect.  This  latter  is  due  largely  to  the  cutting  of  timber  for 
mine  use  following  the  first  workings,  and  to  the  sulphur  laden 
fumes  from  the  smelters  in  the  early  day  operations,  since 
preventing  a   renewal  of  vegetation. 

The  syndicate  system  of  veins  have  been  opened  continu- 
ously by  underground  workings  for  a  distance  of  seven  thous- 
and five  hundred  feet  on  the  strike.  The  direction  of  the  strike 
is  from  North  65  degrees  East  to  South  80  degrees  East.  The 
dip  averages  65  degrees  South.  These  lodes  are  notable  lie- 
cause  of  their  wide  ore  bearing  zone,  which  is  often  from  fifty 
feet  to  one  hundred  feet  wide,  both  near  the  surface  and  in  depth, 
although  at  intermediate  points  it  may  decrease  to  fifteen  feet. 
This  system  of  lodes  have  forks  and  spurs  along  it,  so  the 
veins  are  sometimes  double  and  sometimes  divided  into  parallel 
veins  and  cross-veins.  The  geological  aspect  of  the  Butte  Dis- 
trict may  be  divided  into  two  basis  of  discussion;  first,  the  rock 
formation  or  occurrences  there  appearing,  and  second,  the  fissure 
system.  Another  mode  of  division  would  be  the  geological 
aspect  of  the  silver  veins  and  the  geological  aspect  of  the  copper 
veins.  But  as  silver  and  copper  veins  occur  in  the  same  geo- 
logical rock,  and  in  the  same  fissure  system,  the  more  intelligent 
and  preferable  division  of  the  rocks  of  Butte  consists  of 
granite,  aplite,  quartz,  porphyry  and  rhyolite;  the  rhyolite  is 
more  recent  than  the  Other  rocks,  and  than  the  ore  deposits; 
its   occurrence    is   a   detriment,   one    might    say,   to   the   district; 
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it  is  largely  confined  to  the  northwest  portion,  and  cuts  in 
like  a  knee  to  the  general  symmetry  of  the  ore  deposits  of  the 
district.  The  granite  is  a  part  of  the  great  mass  extending 
from  the  vicinity:  Helena  on  the  North  to  the  Elkhorn  on  the 
East,  and  the  Highlands  on  the  South.  Granite  is  by  far  the 
predominant  rock  of  the  district.  In  general  it  should  be  said 
that  the  main  fissure  systems  of  the  Butte  camp  is  easterly 
and  westerly.  This  is  true  of  both  the  silver,  and  the  copper 
veins.  So  far.  indeed,  as  observation  can  be  made,  there 
appears  to  be  a  common  age  for  the  fissure  system  which  is 
prior  to  the  mineralization  ;  that  is  to  say.  that  the  silver  veins 
and  the  copper  veins  occur  in  fissures  of  the  same  age.  In  fact, 
it  is  well  known  that  manv  of  the  copper  veins  have  been  fol- 
lowed along  in  strike  until  they  were  practically  silver  veins, 
and  vice  versa.  This  great  system  of  fissures  extend  as  far 
East  as  the  Basin  and  Corbin  Districts,  the  formation  of  the 
country  being  identical.  In  addition  to  the  main  systems  of 
East  and  West  fissures,  there  are  North  70  degrees  West  and 
North  70  degrees  East  in  abundance,  and  northeast  and  north- 
west fissures  become  of  great  inmportance  because  of  their 
influence  upon  the  mineralization  of  the  main  East  and  West 
ore  channels.  This,  indeed,  has  been  the  great  lesson  of  the 
recent  development  work  in  the  Corbin  and  Basin  Districts. 
No  fissure,  indeed,  has  come  to  be  despised  in  its  relation  with 
the  other  fissures  of  the  mine,  or  of  the  district.  Another  im- 
portant feature  of  the  camps  is  the  close  interspacing  of  many 
fissures  having  the  same  direction.  It  is  possible  that  the 
close  interspacing  of  parallel  fissures  is  responsible  for  the 
intense  mineralization  and  the  great  width  or  size  of  many  of 
the  ore  bodies  in  the  districts. 

The  Judith  Mountains,  in  Fergus  County,  are  character- 
istic of  those  of  the  Little  Rockies,  in  Chouteau  County ;  the 
ores  are  mainly  those  of  gold,  a  little  argentiferous  lead 
has  been  found,  and  the  gold  contains  some  silver  alloyed  with 
it.  but  silver  is  of  minor  importance  in  those  districts.  From 
an  economic  stand  point  the  ores  consist  of  country  rock  im- 
pregnated with,  and  replaced  by,  quartz  and  flhorite.  As  the 
most  abundant  minerals,  they  are  all  from  the  zone  of  leached 
and  oxidized  rocks.  Like  those  of  the  localities  mentioned 
they  do  not  occur  in   veins,  or  in   well  defined  chutes,  as  is  so 
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commonely  the  case  with  gold  ores.  The  occurrence  of  the 
richer  bodies  in  the  limestone  near  the  porphyry  contact  is 
unique  for  gold  ores;  the  characteristic  ore  of  the  district  is 
more  or  less  decomposed  and  crushed  limestone,  containing 
angular  masses  of  brilliant  purple  fiuorite  and  quartz  inti- 
mately mixed  Another  type,  that  of  ( iilt  Edge,  has  no  fluor- 
ite  or  other  prominent  gangue  mineral  of  any  kind,  appearing 
to  be  merely  an  altered,  crushed  and  brecciated  clayey  lime- 
stone. In  the  midst  of  so  much  alteration,  and  from  the  lack 
of  any  definite  walls,  it  appears  difficult  to  tell  ore  bearing 
material  from  that  which  is  barren,  except  by  assay  checks, 
hut  the  miners  experienced  in  the  gold  working  have  an  excel- 
lent idea  of  the  commercial  ore.  which  has  nearly  always  a 
lively,  firm,  dinky  feeling  which  practically  means  that  tlv 
portions  are  the  richest.  In  ores  which  have  the  mosl  sec- 
ondary silica,  which  would  cover  the  character  of  the  gold 
ores  in  these  occurrences,  sometimes  it  is  rusty  limonitic  lime- 
stone, sometimes  a  dark  brownish  gray  to  a  clear  gray  lime- 
stone. 

The  Xeihart  District,  as  described  herein,  embraces  the 
mines  in  the  vicinity  of  Barker,  and  belongs  to  the  type  of 
silver  and  lead  deposits  formed  in  limestone  and  occurring  in 
chambers  and  pockets,  and  very  seldom  in  fissure  veins,  which 
is  also  the  case  in  the  similar  mining  regions  of  Dry  Wolf 
and    Running    Wolf    Creeks. 

The  Yogo  District,  where  the  ore  bearing  solutions  have 
followed  lines  of  contact  between  ingenuous  rocks  and  the 
sedimentary  strata,  in  which  they  have  been  injected,  as  well 
as  the  mining  districts  directly  tributary  to  Xiehart,  where 
the  ores  occur  entirely  within  the  area  of  crystalline  shists 
and  gneisess.  As  the  Xeihart  and  Barker  Districts  are  the 
only  proceeding  districts  at  the  present  time,  it  will  be  con- 
sidered more  in  detail  than  the  others.  The  city  of  Xeihart 
is  the  center  of  the  district.  It  is  situated  on  the  Belt  River, 
or  Belt  Creek,  as  it  is  called,  which  has  cut  out  a  narrow  V 
shaped  gorge,  affording  but  scanty  building  space  for  the 
town.  The  mines  include  the  silver  bearing1  fissure  veins,  in 
the  vicinity  of  Xeihart  itself,  and  the  gold  quartz  veins  of  the 
new  camp  know  as  Johannesburg.  The  silver  ores  are  mainly 
galena,   but    include   also   brittle   silver,    rubv    silver,   and    more 
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sparingly  other  silver  sulphides  asosciated  with  these  ores. 
There  is  considerable  heavy  spar  and  zincblend.  These  ores 
occur  in  narrow  fissure  veins  cutting  the  gneisses  and  associated 
Focks  of  the  archern  area. 

METHODS  OF  SECURING  STOPES  AGAINST  WEIGHT. 

This   has   frequently  occurred   in   various   mines   in   the  state, 
where    the    veins    stand    very    near    perpendicular    between    the 
walls,   they   not   having  the   same   support   of   the   foot   wall    as 
the  vein  which  has   much   more  of  a   dip.  the  foot   wall   in   that 
case  -carrying  the   weight    of  the   vein  to   some   extent.     Where 
the  perpendicular  veins  have  to  be  supported   entirely  by  tim- 
bers,  and   require   to  be   timbered   closely   in   order  to   maintain 
the   weight  of  the  ore.   which  naturally  keeps  settling  between 
the    walls,    the    vertical    vein    should    be    timbered    close    and 
blocked    well    overhead    to   prevent    its    settling   bevond    control 
and    becoming    dangerous    to    operate,    and    should    be    closely 
filled  with    waste  to  prevent  the  timbers  from   swinging  out  of 
plumb,   thereby   losing  their   support  against   the   hanging  walk 
The    heighth    to    which    stopes    may    be    carried    without    filling 
should  be  determined  primarily  for  the  safety  of  the  workmen. 
Accidents   due  to  fall   of   ground   are   likely  to   occur   when   the 
stopes    are    carried    so    high    that    there    are    large    overhanging 
masses  of  unsupported  material.     No  hard  and  fast  ride  can  be 
laid    down   on    this   point,   and    so   long   as   the    work    is    carried 
on  in  the  manner  that  insures  the  safety  of  the  miner.     A  safe 
rule  to  adopt  is  to  timber  all  ground,  the  safetv  of  which  cannot 
be  assured  by  frequent  examinations  and. removal  of  loose  mater- 
ial.   Ground  that  requires  timbers  should  be  lagged  closely  over- 
head   in    all    cases.     The    first    indication    of    weakness    in    mine 
timbers  is  found,  as  a  rule,  at  the  joints  of  the  different  mem- 
bers of  the  set.     In   that  of  a   stull   by  brooming  off  the   ends, 
or   in    case   irregular    distribution    of   the    comprehensive    forces. 
a  shearing  or  splitting.     Of  course,  if  the   stull   acts   mainly  as 
a  support  for  material  from  above,  then  bending  would  be  the 
first      sign      of      weakness.       This      latter,      however,      is      not 
the   proper   function   of  the   stull.     In    such    cases   a   set   should 
be  used,   if  it   is   possible.     Of   course,    these   signs   are   only   to 
be    witnessed   in    timber.      Most    of   our    readers    who    have    had 
experience    in    timbering    will    recall    the    fact    that    many    tim- 
bers   may    break    without    any    previous    warning.     Some    pines 
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are  notorious  for  beings  brittle.  Such  timber  will  snap  without 
the  least  warning.  The  general  principles  of  timbering  are 
few  and  simple,  although  subject  to  almose  infinite  modification. 
The  rules  adopted  by  an  experienced  timberman  of  our  ac- 
quaintance are  to  give  the  maximum  strength  to  the  expansive 
part  of  the  timber  units,  thus  having  the  sets  stronger  than  the 
lagging.  Should  excessive  stiain  develop  the  lagging  will  show 
the  effect  first.  The  main  sets  can  then  be  reinforced  either  by 
doubling  up,  or  by  reducing  the  distance  between  sets  before 
any  serious  danger  can  result.  In  placing  timbers,  secure 
and  block  well  at  the  corners,  in  order  to  prevent  the  weight 
from  crushing  the  timbers  until  the  pressure  comes  gradually 
on  the  sets.  This  will  give  the  ground  room  to  swell.  The 
theory  of  this  is  that  swelling  is  due  mainly  to  oxidation.  In 
the  country  the  ground  will  frequently  only  swell  when  exposed 
to  the  air,  if  the  ground  is  given  a  chance  to  expand,  and  thus 
swelling  will  be  arrested,  or  partially  so.  In  the  interior  of  the 
rock  mass,  of  course,  where  swelling  is  due  to  pressure  devel- 
oped by  removing  large  ore  bodies,  the  only  way  to  take  up 
the  ground  is  to  use  heavy  timbers,  and  more  of  them,  and  fill 
the  stope  as  soon  as  possible  so  as  to  protect  the  hanging  wall 
from  swinging.  We  know  of  sill-drifts  that  have  to  be  retim- 
bered  every  two  or  three  months,  which  can  be  avoided  by 
driving  latteral  drifts  in  the  country  rock  in  the  foot  wall  of  the 
veins.  The  expense,  of  course,  of  retimbering  is  very  great 
and  in  such  cases  the  policy  should  be  the  latteral  drift,  which 
will  stand  for  all  time  if  properly  timbered. 

RECOMMENDATIONS. 

In  the  course  of  the  many  years  that  I  have  spent  in  the 
quartz  mines,  during  which  many  of  the  dangers  of  the  avoca- 
tion have  only  too  often  been  brought  to  my  notice  in  the  most 
shocking  and  painful  manner,  I  can  truthfully  say  I  have  watched 
with  interest  every  moment  looking  to  ihe  better  protection  of 
the  miner,  especially  has  this  been  true  since  the  creation  of 
the  mine  inspection  department  of  this  state.  I  have  noticed 
how  the  well  intended  efforts  of  my  predecessors  in  office  have 
in  the  main,  proved  futile,  and  at  this  time  I  have  little  hope 
but  that  my  successor  will  be  obliged  to  chronicle  the  same  as 
myself.  This  is  not  idle  sentiment,  but  what  I  feel  obliged  to 
<.  \press  by  the  importance  and  the  necessity  of  those  for  whom 


REPORT    OF    STATE    INSPECTOR    OF    MIXES. 


17 


I  feel  in  duty  bound  to  plead.  This  department,  in  justice, 
cannot  longer  plead  for  a  trial.  The  seventeen  years  of  its  exist- 
ence has  been  ample  time  for  its  achievements  to  attest  its 
ability  or  inability,  to  take  care  of  the  work  entrusted  to  it. 
What  are  the  amendments  to  the  original  law  which  its  best 
efforts  have  accomplished"  And  on  all  sides  what  are  the 
amendments  and  enactments  only  too  evidently  required.  How 
few  of  the.  recommendations  spread  out  in  the  sixteen  annual 
reports  on  file  have  been  seriously  considered  even  in  committee? 
To  hope  longer  for  redress  in  the  face  of  such  a  record  would 
be  self  deception.  If  our  mining  laws  are  to  receive  the  proper 
revision.  I.  as  a  last  resort,  with  all  the  earnestness  at  my  com- 
mand, would  urge  that  a  commission  be  appointed  by  the  Gover- 
nor to  draft  a  set  of  mine  regulations  defining,  in  the  language 
of  another,  as  near  as  possible,  the  duty  of  the  mine  owner:  the 
duty  of  the  miner ;  the  responsibility  of  the  mine  owner ;  the 
responsibilitv  of  the  miner;  what  the  mine  owner  shall  and  shall 
not  do.  and  what  the  miner  shall  and  shall  not  do.  The  cost 
of  said  commisison  to  the  state  can  be  made  comparatively  in- 
significant,  for  their  deliberations  can  be  limited  to  a  short 
period,  as  this  department  could  attend  to  the  preliminaries, 
such  as  collecting  reports  of  commissions,  inspectors,  and  copies 
of  regulations  of  other  states  and  countries,  as  well  as  such  other 
data  as  may  be  useful  to  said  commission.  In  framing  a  set 
of  regulations  that  will  protect  the  miner,  in  so  far  as  the 
hazardous  nature  of  his  avocation  will  permit,  while  imposing 
only  such  conditions  on  the  mine  owner  as  are  necessary  to 
that  end,  the  work  should  be  turned  over  to  a  commission  con- 
sisting of  five  members,  two  to  be  mine  owners,  or  their  repre- 
sentatives, two  to  be  practical  miners,  and  they  to  select  the 
fifth  member.  In  the  meantime,  even  should  this  commission 
be  appointed,  it  will  be  one  year  before  their  recommendations 
can  be  acted  upon. 

The  state  must  realize  that  the  miner  when  underground  has 
rights  of  per-on  which  it  is  obliged  to  protect,  and  while  I  do 
not  doubt  the  wisdom  of  the  broad  liberality  excercised  by  the 
legislators  of  our  state  towards  private  enterprise  in  its  rela- 
tion to  servants,  as  in  the  building  up  of  a  new  industry  the 
less  restraints  imposed  upon  its  initial  efforts,  the  better,  per- 
haps, for  its  success,  T  do  most  serious!}-  doubt  the  wisdom  of 
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continuing  such  policy,  and  in  my  judgment  the  mining  com- 
panies' rights  are  protected  under  the  present  law  to  such  an 
extent  as  that  they  can  well  afford  to  give  due  regard  to  the 
safeguarding  of  the  lives  and  persons  of  their  employees. 

In  my  investigation  at  the  mines  I  have  everywhere  been 
courteously  received  and  assisted  by  those  in  charge,  an  assist- 
ance that  has  gone  far  towards  enabling  me  to  properly  dis- 
charge my  official  duties  with  comfort  and  dispatch,  and  for  this 
courtesy  I  beg  to  return  an  appropriate  acknowledgment  to  the 
several  managements. 

The  general  laws  relating  to  the  safety  of  miners  in  this  state, 
as  they  have  been  amended  during  the  past,  are  reasonably 
good.  The  statute  now  empowers  the  inspector  of  mines  to  do 
and  enforce  any  and  all  reasonable  recommendations  which  he 
may  deem  necessary  to  protect  the  lives  of  the  men  employed 
in  the  mines,  but  under  the  laws  governing  this  department, 
there  is  no  specific  statute  governing  the  sanitary  conditions 
in  the  mines.  On  the  other  hand  there  are  constantly  five  or 
six  thousand  men,  at  least,  underground  on  their  respective 
shifts,  which  lasts  for  eight  hours,  and  double  that  number 
every  twenty  four  hours,  the  great  majority  of  whom  never 
see  daylight  from  the  moment  they  step  on  the  cage  until  the 
expiration  of  their  daily  work.  Absolutely  no  provision  is  made 
for  the  health  of  these  men  in  a  sanitary  wray.  The  territory 
in  which  this  number  of  men  are  employed  is  extremely  limited, 
and  the  demand  upon  the  machinery  during  the  respective  shifts 
in  those  districts  prohibits  the  employees  from  coming  to  the 
surface  to  attend  to  the  demands  of  nature.  This,  then,  com- 
pels the  employees  to  use  stopes,  abandoned  drifts,  cross-cuts, 
and  such  other  places  as  they  may  find  convienient  for  their 
purpose. 

I  do  not  think  that  it  requires  any  argument  to  convince  any 
reasonable  mind  that  the  health  of  the  employees  cannot  but 
suffer  in  consequence  of  these  unsanitary  conditions.  I,  there- 
fore, strongly  and  earnestly  recommend  that  a  law  be  enacted 
which  will  provide  for  some  sanitary  regulation  in  mines  and 
underground  workings  as  will  give  the  miner,  in  a  small  measure 
at  least,  the  benefit  of  like  sanitary  laws  obtaining  and  in  force 
in  our  towns  and  cities. 
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VENTILATION   AND    SANITATION    OF   MINES. 

Ventilation  is  the  replacing  of  foul  air  contained  in  an  en- 
closed space  with  fresh  air  from  the  atmosphere,  and  the  mine 
inspector  finds  the  keeping  of  air  in  circulation  in  the  mines 
a  very  difficult  proposition.  The  feature  of  his  duties  as  to 
the  health  of  those  working  underground  depends  on  the  air 
they  breath  ;  to  a  person  accustomed  to  working  out  of  doors 
the  necessity  of  ventilation  is  not  apparent,  but  to  those  working 
underground,  where  if  the  amount  of  natural  ventilation  is  not 
sufficient,  mechanical  means  should  be  applied  to  keep  the  air 
in  motion.  The  case  is  very  difficult,  for  regardless  of  what 
condition  may  exist,  a  practical  and  competent  foreman  will 
figure  ahead  to  meet  all  emergencies,  and  as  the  conditions 
governing  the  ventilation  of  the  mine  are  changing  daily,  it  will 
require  his  constant  and  careful  attention  to  keep  the  mine  in 
good  condition,  so  that  it  will  be  healthful  for  the  miners  as 
well    as    economical   to   the   operators. 

The  necessity  for  good  ventilation  and  sanitary  conditions  in 
mines  is  strongly  insisted  upon  by  all  authorities  from  two  points 
of  view.  From  the  humanitarian  a.-.pect  of  the  effects  on 
the  health  and  longevity  of  the  mining  population,  and  from 
the  merely  economic  one  of  the  effect  on  the  cost  of  production 
of  minerals  for  which  mining  is  conducted.  The  latter  is 
greatly  effected  by  the  former  as  it  is  obvious  that  the  working 
capacity  of  the  men  employed  must  depend  upon  their  sustained 
physical  condition  and  comfort  with  which  their  bodily  exer- 
tion can  be  carried  on.  it  is  universally  admitted  that  poor 
ventilation  and  sanitation  are  the  cause  of  nearly  all  the  ills  that 
miners  are  subjected  to.  The  improvements  in  health  that  fol- 
lows improved  ventilation  have  been  strikingly  illustrated  in 
several  of  the  mines  in  the  Butte  district.  These  mines  have 
made  upraises  to  surface  for  the  purpose  of  discharging  foul  air 
and  gasses,  with  the  result  that  the  health  of  the  employees 
has  been  noticeably  improved.  The  methods  followed  by  the 
Inspector  in  examining  the  mines,  the  time  being  limited  owing 
to  the  short  time  that  can  1>e  devoted  to  each,  as  the  number  to 
be  inspected  is  very  large, — in  all  mines,  the  points  at  which 
men  were  working,  were  all  visited,  and  such  portions  of 
them  were  examined  so  as  to  insure  that  the  majority  had  been 
seen.       The  nlans  were  looked  over  on  surface,  and  notes  taken 
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of  any  workings  which  seemed  likely  from  their  position,  and 
relation  to  the  main  airways,  to  be  poorly  ventilated,  especially 
raises  and  winzes  in  progress,  and  dead  ends  of  long  drives  and 
crosscuts.  These  points  were  then  especially  examined,  fre- 
quent inquiries  were  made  from  those  working  in  the  mines  as 
to  the  state  of  ventilation,  and  we  made  it  a  point  of  visiting 
any  place  which  we  were  told  we  ought  to  see.  Special  atten- 
tion was  given  to  the  direction  and  volume  of  air  currents  in 
the  workings  ;  to  the  ventilating  appliances  in  use  for  the  pro- 
duction of  air  currents  and  to  the  doors  and  other  means  adopted 
for  regulating  and  distributing  the  air.  Personal  sensation  of 
discomfort,  and  observations  of  the  condition  of  men  at  work 
in  various  places,  together  with  noticing  the  way  the  candle 
flame  was  effected  in  size  and  brilliancy,  had  therefore  to  be 
our  main  guides  as  to  the  adequacy,  or  otherwise,  of  the  venti^- 
lation,  and  the  degree  of  humidity  of  the  workings.  The  exper- 
ience obtained  in  mines  in  various  parts  of  the  world  from  pub- 
lished sources  of  information,  and  the  personal  observations 
of  some  of  our  miners  in  the  mines  here,  and  elsewdiere.  have 
led  us  to  conclude  that  the  mines  of  Montana  on  the  whole  do 
not  compare  unfavorahly  as  to  ventilation  with  the  generality 
of  mines  in  other  countries.  ( )ne  reason  of  this  is  that  the  lodes 
usually  crop  out  at  surface  and  the  workings  are  connected 
with  the  surface  by  numerous  opening:-.  Most  of  our  deeper 
mines,  the  old  workings  are  filled  with  waste  rock  and  decaying 
timber,  and  other  stagnant  refuse  when  in  a  decaying  state  has 
a  tendency  to  make  the  air  impure  if  the  current  is  not  suffi- 
cient t<>  remove  it  to  the  surface,  but  while  it  cannot  be  said 
thai  ventilation  in  our  mines  is  worse  than  in  those  of  many 
Other  mining  countries,  we  do  not  imply  that  it  is  by  any  means 
perfect,  or  that  no  improvement  is  necessary.  On  the  contrary, 
we  are  strongly  of  the  opinion  that  a  great  deal  of  improvement 
is  both  possible  and  very  desirable,  li  is  also  to  be  borne  in 
mind  that  the  difficulties  of  ventilation  increase  as  the  mines 
become  deeper  and  more  expensive,  and  that  we  ought  to  avoid 
mistakes  that  have  caused  trouble  with  the  ventilation  else- 
where by  paying  greater  attention  to  its  requirements  in  the 
earlier  Stages  of  <>ur  mines'  history,  and  exercising  foresighl  as 
to  the  difficulties  that  must  eventually  present  themselves.  Un- 
less  we  do  so.   then    can   be  no  expectation    thai    the  existing 
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favorable  condition  of  ventilation  can  be  maintained,  and  our 
mines  will  be  as  liable  to  cause  a  high  mortality  among-  the 
workers  as  those  of  any  other  country.  Humanity  and  econmv 
demand  that  the  ventilation  should  be  taken  in  hand  from  tbe 
day  of  first  opening-  a  mine,  and  never  afterwards  lo«t  sight  of. 
It  should  be  remembered  that  the  quantity  of  explosives  used  in 
this  state  is  very  large,  much  above  the  average  of  most  other 
mining  states,  and  that  there  is  a  very  serious  vitiation  of  the 
air  from  their  combustion,  necessitating;  good  currents  of  fresh 
air  for  their  removal.  There  are  places  where  miners  have  become 
sick  and  unconscious  from  bad  air.  but  have  recovered  very 
quickly  when  brought  out  into  a  better  atmosphere,  cases  which 
could  only  be  due  to  inadequate  ventilation.  In  several  in- 
stances, no  doubt,  the  inadequacy  of  ventilation  was  simply 
due  to  the  fact  that  the  men  had  returned  too  soon  after  firing, 
and  had  not  allowed  enough  time  for  the  removal  of  the  noxious 
gasses.  but  in  a  good  many  others,  ample  time  hade  been  given 
but  through  some  slackness  in  the  air  currents  the  places  had 
remained  full  of  foul  air;  the  stagnation  of  the  air  that  causes 
such  a  state  of  affairs  is  liable  to  occur,  at  any  moment  if  mines 
dependend  entirely  on  natural  ventilation.  The  necessitv  for 
mechanical  ventilation  after  firing  in  close  places  has  been 
strongly  insisted  upon.  In  mines  ventilated  solely  by  natural 
ventilation,  it  is  evident  that  the  variations  of  the  conditions 
causing  movement  of  air  must  be  attended  with  corresponding 
variations  in  the  velocity  of  the  curernt.  and  consequently  in 
the  quality  of  air  parsing  through,  and  the  degree  of  purity 
which  can  be  maintained. 

^.easurments  of  the  quantities  of  air  entering,  leaving  or  pas- 
sing any  given  point  in  a  mine  for  tests  of  purity,  therefore  be- 
come of  little  use  in  determining  the  adequacy  of  the  ventilation 
unless  they  are  repeated  at  very  frequnt  intervals,  and  the  re- 
sults are  averaged.  The  want  of  constancy  in  direction  and 
volume  of  the  currents  of  air  in  a  mine,  ventilated  solely  by 
natural  ventilation,  is  therefore  a  grave  difficulty  in  the  way  of 
practically  establishing  whether  or  not  it  is  adequately  venti- 
lated. Great  attention  should  accordingly  be  given  to  regulat- 
ing air  currents  so  long  as  to  keep  them  as  much  as  possible 
always  moving  in  the  same  direction,  and  to  avoid  vitiated 
air  being  carried  back  into  the  workings. 
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MEANS   SUGGESTED   FOR  IMPROVEMENT   OF 

VENTILATION. 

Tn  this  state  the  main  problem  is  the  bettering  of  the  venti- 
lation of  the  metalliferous  mines,  especially  those  which  are 
large  and  deep.  As  regards  to  conditions  we  need  add  very  little 
to  what .  has  been  said  in  previous  reports.  The  need  being 
for  the  application  of  well  known  practices,  rather  than  for  any 
new  or  less  expedient.  The  provisions  of  better  designed  and 
more  powerful  air  currents,  and  more  attention  to  keeping 
stopping-air-doors  and  brattices  in  good  order.  All  this  is 
necessary  to  make  the  ventilation  as  nearly  perfect  as  possible, 
except  for  exploring  purposes,  ahead  of  the  main  work,  the 
same  precaution  must  be  used  as  in  long  drives  and  crosscuts 
in  metalliferous  mines.  In  order  to  carry  air  to  the  working 
face,  it  is  usually  possible  in  the  sloping  portion  to  thoroughly 
ventilate  such  workings  by  use  of  bratticing.  Tn  other  cases 
ventilation  pipes  may  be  used  in  some  parts  of  the  mines;  also 
the  ventilation  would  be  improved  by  the  greater  attention  to 
draining  the  traveling  ways  so  as  to  prevent  them  from  becoming 
exceedingly  muddy  and  filthy  as  at  present,  as  the  tramped  dirt 
especially  on  the  horse  roads  is  often  very  foul  smelling.  In 
the  metalliferous  mines  the  practicable  means  of  improving 
the  ventilation  may  be  divided  in  to  three:  first,  connections 
between  workings  to  bring  about  circulation  of  the  air:  second, 
appliances  for  systematizing  and  regulating  the  air  currents: 
and  third,  devices  for  mechanically  ventilating  the  whole  or  any 
portion   of   the   mines. 

DEVICES  FOR  VENTILATION. 

A  great  many  different  devices  for  mechanically  assisting 
the  ventilation  of  mines  were  mentioned  by  superintendents 
of  various  properties  throughout  the  state  with  which  they  were 
familiar  here  and  elsewhere,  there  can  be  no  doubt  that  in  order 
to  insure  a  thorough  and  constant  ventilation  throughout  a 
mine  the  use  of  a  powerful  fan  is  the  most  certain  of  obtaining 
the  desired  end  when  developing  a  mine  is  in  progress,  and 
that  in  very  many  cases  \v'ierc  the  natural  ventilation  presents 
difficulties,  a  mine  ran  lie  thoroughly  ventilated  if  the  air 
courses  are  of  sufficicnl  size,  but  it  often  happens  the  outlet 
is  too  small  to  discharge  the  foul  air  and  gases  which  accumu- 

e  in  a   mine      Instead  of  having  the  main   shaft  the  up-cast, 
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it  would  be  preferable  to  have  it  the  down-cast,  into  the  mine 
because  it  is  much  larger  and  will  supply  a  greater  current  of 
air  than  the  escape  or  the  exit  to  surface  which  is  generally 
too  small  to  cause  the  proper  suction  in  that  respect.  So  long 
however,  as  a  fair  amount  of  natural  ventilation  can  be  ob- 
tained in  metalliferous  mines,  in  the  course  of  opening  them 
up,  in  ordinary  way,  it  is  hard  to  persuade  owners  to  go  to  the 
expense  of  installing  mechanical  ventilation  on  a  large  scale, 
even  though  in  many  cases  such  ventilation  would  be  so  much 
superior  that  economy  instead  of  expense  would  result.  It 
is  somewhat  difficult  to  convince  managers  that  this  might  be 
possible  while  the  development  of  a  mine  is  in  progress,  but 
the  experience  of  quartz  mines  strongly  supports  the  contention 
that  mechanical  may  be  even  more  economical  than  natural 
ventilation,  should  it  enable  the  working  force  underground  to  do 
only  one  per  cent  more  work  in  the  same  time,  it  would  evidently 
be  a  very  considerable  item  to  deduct  from  the  cost  of  develop- 
ment. That  the  state  of  ventilation  does  not  effect  the  working 
efficiency  of  the  men  employed  cannot  be  disputed,  especially 
when  the  mines-  are  hot.  With  better  ventilation  not  only  is 
it  possible  for  men  to  work  longer  on  account  of  more  rapid 
clearing  of  the  smoke  from  blasting,  but  the  lowering  of  the 
temperature  brought  about,  also  enables  them  to  exert  them- 
selves to  better  effect  and  to  do  more  work,  by  being  supplied 
with  the  necessary  amount  of  air.  Of  all  mining  work'  the 
operation  of  raising  from  a  lower  level  to  a  higher  one  is 
generally  regarded  as  most  likely  to  lead  to  injury  to  health 
among  the  workers.  The  opinion  of  the  height  to  which  raises 
might  be  carried  should  be  limited  by  law.  The  relative  danger 
of  accidental  injury  in  this  sort  of  work  as  compared  with  other 
kinds  of  mining  operations  is  a  very  serious  one,  but  from  the 
standpoint  of  ventilation  we  have  given  it  considerable  atten- 
tion. The  opinions  expressed  both  by  mine  superintendents 
and  men,  as  to  the  height  which  should  not  be  exceeded  were 
very  various,  from  one  hundred  feet  above  the  level  to  as  much 
as  two  hundred  feet  being  considered  a  fair  limit.  The  most 
general  opinion  appeared  to  be  that  raises  should  not  be 
carried  up  more  than  one  hundred  feet  unless  special  circum- 
stances made  a  greater  height  unavoidable.  A  great  deal  of 
difference  of  opinion  was  also  expressed  as  to  the  best  method 
of  the  construction  of  raises  to  ensure  both  ventilation  and  safe 
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working.  The  ordinary  practice  in  this  state,  being  as  a  matter 
of  fact,  to  go  up  with  staging  constructed  on  stulls  without 
any  division  of  the  raise.  In  my  opinion  the  most  feasible 
system  of  raising,  that  is,  to  construct  a  three  compartment, 
the  center  one  to  be  the  chute  and  kept  will  filled  with  the 
broken  rock,  the  advantage  being  that  when  there  is  a  current 
passing  through  the  level  beneath,  the  air  may  be  forced  up 
one  side  an  down  the  other,  thus  maintaining  good  ventilation, 
it  also  affords  greater  safety  in  working  and  there  is  less  lia- 
bilitv  of  the  timbers  being  knocked  out  bv  blasting  than  with 
ordinary  spreaders.  Some  managers  consider  this  system  of 
raising  more  expensive  than  the  ordinary  one.  We  are,  however, 
of  the  opinion  that  the  advantages  of  the  three  compartment 
box  raise  in  center,  and  the  ventilation  and  safety  of  working 
are  very  great  and  we  recommend  its  use.  in  all  raises  intended 
to  be  over  one  hundred  feet  in  height  the  method  of  raising 
diagonally  on  the  plane  of  the  lode  instead  of  directly  up  it  so 
as  to  have  a  raise  with  an  inclination  of  not  more  than  65  degrees, 
instead  of  whatever  may  be  the  underlay  of  the  lode,  has  also 
been  brought  to  my  notice,  but  wdiile  it  would  undoubtedly  tend 
to  greater  safety  from  accidents  it  does  not  appear  to  have  any 
advantages  from  the  point  of  view  of  ventilation  I  would  not 
however,  recommend  any  specific  limit  to  the  height  of  raises 
as  high  ones  are  not  infrequently  unavoidable,  and  such  a  re- 
striction would  operate  very  injuriously  to  economical  work- 
ing. In  such  cases  we  think  that  the  use  of  the  box  and  mechan- 
ical ventilation  and  the  enforcement  of  the  previously 
recommended  standards  of  allowing  temperature  and  purity  of 
air  would  remove  the  objections  to  raising  in  most  of  the  mines 
in  the  state. 

RECOMMENDATIONS. 
Dealing   With   the   Ventilation   of   Mines. 

The  methods  by  which  the  air  in  mines  shall  be  regulated  with 
regards  to  its  adequacy  in  quantity,  purity,  temperature  and 
humidity. 

1st.  The  methods  by  which  constancy  in  direction  of  air 
currents  may  or  shall  be  produced  in  mines. 

2nd.  The  conditions  under  which  portions  of  mines  may  or 
shall  be  scaled  off  from  the  ventilation  system  thereof,  and  in 
what   manner  they   shall   be   ventilated.     The   conditions   under 


REPORT  OP  STATE  INSPECTOR  OF  MINES. 


2 


J 


which    the    use    of   mechanical    appliances    to    assist    ventilation 
shall   be   compulsory. 

3rd.     The  storing  and  handling-  of  explosives  in  mines. 

4th.  The  time  that  must  elapse  before  men  return  to  places 
where  shots  have  been  fired  in  mines. 

5th.  The  strength  of  caps  to  be  used  with  different  sorts  of 
explosives  ami  any  other  matters  relating  to  the  use  of  ex- 
plosives in  mines. 

6th.  Dealing  with  the  connections  of  workings  for  ventila- 
tion purposes  including  the  sinking  of  winzes  in  mines  con- 
currently with  shaft  sinking. 

7th.  The  connection  of  \  arious  workings  in  the  mine  by 
crosscuts,  levels,  winzes  and  raises. 

8th.  The  height  to  which  raises  may  be  carried  and  the 
methods  to  be  used  in  raising  and  the  distances  permissible 
between  higher  and  lower  levels  and  between  air  connections 
from  one  level  to  another. 

Dealing  With   Sanitary   Conditions   of   Mines. 

9th.  The  construction  and  positions  of  sanitary  convenien- 
ces on  the  surface  and  underground  ;  the  use  of  deodorants  and 
disinfectants  therewith;  the  system  to  be  used  underground; 
the  time   and   methods   of  cleaning  boxes   and   privies. 

10th.  The  regulation  of  the  places  where  men  eat  their  food 
underground  ;  the  disoosal  of  waste  food  and  the  cleaning  of  such 
places. 

nth.  The  removal  and  destruction  of  waste  refuse  from 
underground  stables,  and  refuse  of  all  sorts  liable  to  vitiate  the 
air  and  the  removal  of  stagnant  water  underground. 

On  the  Ventilation  of  Mines. 

12th.  That  the  air  in  any  part  of  a  mine  where  men  are 
working  or  passing  shall  be  deemed  to  be  pure  air  and  in  a  fit 
state  for  working  and  pasing  therein;  that  there  is  a  perceptible 
current  of  air  passing  the  place,  tested  sufficient  to  distinctly 
deflect  the  flame  of  a  candle  from  the  verticle,  but  such  tests 
shall  not  be  taken  within  ten  feet  from  any  face  of  a  drive  or 
crosscut,  nor  from  the  top  of  a  raise  or  bottom  of  a  shaft,  or 
winze,  not  while  rock  drills  are  working  so  close  to  the  testing 
point  as  to  cause  agitation  of  the  air. 

13th.  The  air  shall  be  deemed  inadequate  and  unfit  for  work- 
ing or  passing  therein  if  any  one  of  these  requirements  be  not 
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complied  with,  and  the  tests  necessary  to  obtain  the  information 
required  about  shall  be  made  by  the  managers  in  every  working 
place,  at  intervals  of  not  more  than  two  weeks  and  more  fre- 
quently in  such  places  as  the  Inspectors  of  mines  shall  require. 

14th.  In  every  mine  there  shall  be  constructed  at  the  earliest 
possible  moment  one  or  more  air  ways  independent  of  the  main 
shaft  or  other  principle  entrance  to  the  mine  from  the  lowest 
level  through  to  surface,  of  sufficient  area  to  allow  the  passage 
of  the  amount  of  ventilation  required  by  the  mine,  and  such 
airway  shall  be  maintained  unobstructed. 

15th.  Where  a  lode  is  worked  on  the  boundary  of  two  ad- 
joining mining  properties,  a  pass  shall  be  left  along  the  boundary 
through  the  workings  which  touch  it,  and  shall  be  maintained 
as  an  airway  unobstructed.  In  filling  stopes  in  a  mine  a  rearing 
should  be  constructed  so  as  to  leave  an  airway  between  the 
filling  and  the  unbroken  portion   of  the  reef. 

16th.  The  air  currents  passing  through  every  mine  should 
he  regulated  so  that  the  air  shall  pass  through  the  workings 
from  inlet  to  outlet,  without  local  circulation  that  is  to  say,  the 
same  air  shall  not  be  allowed  to  return  repeatedly  through  the 
same  place. 

17th.  In  every  case  when  a  shaft  is  being  sunk,  a  winze  should 
also  be  sunk  so  as  to  reach  the  level  to  be  opened  by  the  shaft 
in  time  to  connect  the  level  as  it  is  driven  on  the  vein,  or  by  the 
crosscut,  or  drift,  for  ventilating  that  portion  of  the  mine. 

Sanitary  Conditions. 

18th.  A  sufficient  number  of  privies  for  the  use  of  the  em- 
ployees should  be  provided  on  every  level  in  every  mine  having 
a  depth  of  five  hundred  feet.  In  the  privies  the  seats  should  be 
hinged  so  they  can  be  lifted  up  and  the  privies  should  be 
removable  so  that  the  whole  of  the  interior  may  be  thoroughly 
cleaned,  the  top  of  the  pans  should  not  be  more  than  one  inch 
below  the  under  surface  of  the  seat.  Guide  bars  should  be 
provided  for  insuring  proper  emplacement  of  the  pans,  the  pans 
should  be  made  of  impervious  metal  ;  the  pans  should  be  remov- 
able from  the  privies  so  they  can  be  thoroughly  cleaned  and 
disinfected. 

19th.     Underground    stables    should    be    placed    in    a    return 
airway  and  should  be  frequently  cleaned,  all  manure  and  stal 
refuse  should  be  removed  from  underground  every  day  to  sur- 
face and    not    stored   in   the   mine. 
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GASES  IN  METALLIFEROUS  MINES. 

Gases  in  our  metalliferous  mines,  generally  spoken  of  as  bad 
air.  does  not  include  the  explosive  gases  common  to  coal  mines. 
Neither  doe?  the  term,  as  generally  used,  accurately  define  the 
condition  of  the  air.  It  is  a  term  applied  to  air  obnoxious  to 
the  sense  of  smell  due  to  the  gases  or  smoke  following  the 
discharge  of  explosives  and  to  air  depleted  to  a  greater  or 
less  extent,  of  oxygen.  The  latter  is  the  condition  most  com- 
monlv  referred  to  when  the  expression  "bad  air''  is  used.  The 
term  itself,  however,  conveys  no  idea  of  the  actual  condition 
of  the  air.  Another  common  expression,  when  the  air  is  low 
in  oxygen,  is  to  speak  of  it  as  being  warm  or  hot.  Although 
the  hard  rock  miner  has  no  means  to  accurately  determine 
the  percentage  of  oxygen  present,  there  is  an  almost  universal 
method  of  measuring  or  determining  a  condition  of  the  air 
that  is  deemed  safe  or  unsafe  to  work  in.  If  an  ordinary 
candle  will  not  burn  freely  when  held  in  a  vrtical  position. 
the  air  is  said  to  be  bad,  but  if  the  candle  burns  freely  enough 
to  avord  light  when  placed  upon  its  side,  the  air  is  usually 
light  but  not  at  all  dangerous  to  work  in.  If  one  candle  re- 
fuses to  burn,  when  placed  upon  its  side,  combustion  is  often 
aided  by  the  addition  of  another  candle  so  adjusted  as  that 
the  two  flames  join.  This  condition  is  likewise  termed  bad 
and  considered  near  the  danger  point.  If  two  or  more  candles 
refuse  to  burn,  and  light  cannot  be  thus  maintained,  it  is  con- 
sidered both  bad  and  dangerous  if  exposure  be  long  continued. 
AYhen  candles  cannot  be  used,  a  torch  burning  kerosene  is 
often  resorted  to  and  utilized  for  periods  of  exposure.  This 
condition  is  also  spoken  of  as  bad  air.  Likewise,  when  a  torch 
refuses  to  burn  it  is  called  bad  air.  r>ut  the  latter  condition 
is  considered  dangerous,  and  is  generally  described  by  the 
miner  in  such  a  forcible  manner  as  to  convey  a  fair  idea  of  the 
actual  condition  of  the  air.  To  form  an  opinion  therefore,  of 
the  bad  air  existing  in  any  part  of  a  metalliferous  mine,  one 
must  learn  the  manner  of  testing  it.  So  far  as  I  know  there 
have  been  no  actual  determinations  made  in  the  state  of  the 
percentage  of  oxygen  in  the  air  when  one.  two  or  more  candles, 
or  a  kerosene  torch,  will   not  burn  in  a  drift-heading  or  stope. 

The  view  is  general! v  advanced  that  an  atmosphere  that 
will  not  support  combustion  is  unsafe  and  must  not  be  ventured 
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into,  and  there  is  little  doubt  that  this  belief  has  prevented 
many  acts  of  rescue.  In  cases  of  mine  accidents,  it  has  been 
demonstrated  many  times,  however,  that  men  can  live  for  hours 
in  air  that  will  not  support  combustion  of  candles  or  even 
a  kerosene  torch.  Some  physicologists  claim  that  air  contain- 
ing ten  percent  oxygen  is  respirable  for  a  time  without  perma- 
nent injury.  This  percentage  of  oxygen  is  doubtless  four  or 
five  percent  below  what  will  support  the  combustion  of  an  ordi- 
nary candle,  and  it  musl  also  be  below  what  is  required  for  a 
kerosene  torch.  The  miner's  measure  of  bad  air  is,  therefore,  a 
safe  one  ;  provided,  the  atmosphere  be  only  depleted  of  oxygen 
and  poisonous  gases  do  not  exist  in  dangerous  quantities.  The 
percentage  of  oxygen  may,  however,  be  sufficient  to  support 
combustion  and  the  atmosphere  be  absolutely  unsafe  to  human 
life. 

Accidents  from  the  inhalation  of  poisonous  gas  is  a  subject  of 
special  interest  to  miners  on  account  of  their  frequent  expos- 
ure while  working  under  ground.  The  best  ventilated  mines 
are  not  entirely  free  from  this  danger,  and  as  a  consequense 
miners  are  sometimes  overcome  by  breathing  gases  collected 
or  generated  in  stopes  or  recesses  that  can  not  be  wholly  puri- 
fied where  good  ventilation  has  not  been  provided,  as  for  instance, 
in  shafts  and  tunnels  projected  by  prospectors  the  danger  is 
proportionately  increased.  The  attempt  to  return  too  soon 
after  blasting  has  occassioned  loss  of  life.  The  introduction 
of  compressed  air  as  a  motive  power  in  larger  mines  is  of 
signal  service  in  this  particular.  After  blasting,  the  air  is 
turned  on  and  the  obnoxious  gases  driven  out  before  the  men 
resume  their  labors.  The  candle  test  for  unsafe  air  is  observed 
by  miners  generally.  They  know  that  an  atmosphere  too  poor 
in  oxygen  to  support  the  flame  of  a  candle  is  unlit  to  breathe 
and  precaution  must  be  taken  to  avoid  such  localities  when  it 
is  possible  to  do  so. 

NITROGLYCERINE   COMPOUNDS. 

The  problem  of  thawing  powder  is  the  cause  of  many  acci- 
dents, and  is  a  hard  one  to  incel  with  small  operators  and  pros- 
pectors. The  safest  device  for  this  purpose'  is  the  warm  water 
method,  using  a  double  chamber  vessel  and  keeping  the  powder 
out  of  actual  contact  with  the  water  and  constant  attention 
to  cleanliness  from  glycerine,  saturation  of  the  vessel  employed. 
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A  fairly  sue  can  made  suitable  for  thawing  from  twenty  to 
forty  sticks  of  powder  at  a  time,  by  building  a  solid  oblong 
box  of  two  or  three  inch  plank,  with  a  close  fitting  lid,  and 
adjustable  shelves.  The  box  should  be  deep  enough  to  acco- 
modate an  ordinary  five  gallon  oil  can  in  the  center,  and  long 
enough  to  provide  for  two  tiers  of  wooden  shelves.  The  box 
should  have  a  heavy  and  tight  fitting  lid.  and  when  in  use  should 
be  thoroughly  banked  about  with  dirt.  A  box  constructed  and 
covered  in  this  way  will  preserve  the  powder  at  a  proper  tem- 
perature for  a  number  of  hours.  The  box  in  being  used  in 
surface  work  should  be  placed  in  an  out  of  the  way  place  and 
not  near  any  buildings.  If  for  convenience  it  must  be  placed 
at  depth  in  workings,  it  should  be  deposited  in  a  crosscut  that 
is  not  at  the  time  being  used.  The  water  used  should  never 
be  heated  with  a  candle,  this  being  one  of  the  most  dangerous 
customs  and  prolific  in  its  disasterous  results.  Any  thawing 
device  of  whatever  kind  should  be  regularly  and  often  cleaned, 
so  as  to  prevent  saturation  of  the  wood  with  glycerine,  as  it 
renders  wood,  cloth,  paper  or  earth  dangerously  sensative  and 
liable  to  explosion  by  either  heat  or  concussion.  These  pre- 
perations  soften  slowly  at  60  degrees  F.,  and  should  never  be 
heated  to  a  temperature  beyond  100  degrees ;  and  never,  if  avoid- 
able, by  dry  direct  heat,  such  as  placing  in  direct  contact  with  a 
hot  rock,  stove  or  metal  surface  of  any  kind,  or  before  an  open 
fire  where  the  temperature  of  the  powder  is  apt  to  raise  sud- 
denly. 

Of  course,  the  question  of  personal  care  always  cuts  a  figure 
in  this  connection,  for  big  mining  operations  are  about  as  full 
of  pitfalls  as  the  skeleton  frame  of  a  skyscraper  building,  with 
the  added  advantage  of  the  operation  being  always  carried  on 
by  candle  light.  There  are  certain  natural  hazards  to  the  busi- 
ness which  cannot  be  eliminated,  but  a  constant  regard  for  the 
surrounding  conditions  on  the  part  of  the  men  should  reduce 
the  accident  list  to  a  minimum. 

THE  WASHOE  SMELTER. 
The  Washoe  plant  at  Anaconda,  which  treats  the  output  of 
the  Anaconda  Company  mines,  also  the  Washoe  Trenton,  and 
the  North  Butte  Company  output  has  several  departments  for 
treating  the  material  and  they  are  being  equipped  with  the  most 
complete  and  modern  devices  yet  discovered  for  such  purposes. 
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The  concentrator  is  a  duplicate  establishment.  Each  of  the 
two  structures  being  255  x  335  feet,  separated  by  a  space  of 
135  feet  between  the  buildings  which  is  occupied  by  the  power 
house.  The  eight  divisions  in  the  concentrator  structure  are 
so  arranged  as  to  enable  each  section  to  handle  5,000  tons  of 
ore  in  twenty  four  hours  and  operate  independently  of  each 
other  if  required.  The  crude  ores  are  brought  from  the  mines 
to  the  smelter,  a  distance  of  about  twenty  sevenv  miles  and 
delivered  into  bins,  from  whence  it  goes  to  the  crusher  and  then 
to  the  blast  furnace.  The  steel  power  house  contains  two 
triple  expansion  engines  of  the  Norburg  type,  each  being 
of  3,600  horse  power  maximum  and  2.000  horse  power  ordinary, 
there  is  also  an  auxiliary  Eraser  and  Chalmers  triple  expansion 
engine  of  1,400  horse  power:  there  are  two  YVestinghouse 
electrical  generators  and  other  machinery  needed  for  the  con- 
centrating department.  The  entire  plant  has  a  capacity  of 
10,000  tons  in  twenty-four  hours.  The  entire  outfit  of  this 
great  smelting  plant  is  the  product  of  careful  experimenting  and 
represents  the  best  devices  of  able  engineering  and 
metallurgists.  The  smelting  plant  situated  at  Great  Falls  is 
also  owned  by  the  Amalgamated  Company  which  treats  the 
output  of  the  Boston  and  Montana  and  the  Butte  and  Boston 
mines,  and  has  a  capacity  of  4.000  tons  in  twenty-four  hours 
and  is  modern  and  up  to  date  in  every  particular,  and  is  re- 
puted as  treating  ore  cheaper  than  any  other  plant  in  the  state 
owing  to  the  magnificant  water  power  obtained  from  the  Mis- 
souri river. 

NEW  EFFICIENT  SAFETY  CATCH. 

Hoisting  operations  in  mines  have  long  been  recognized  as 
having  an  inherent  element  of  danger,  and  many  efforts  have 
been  put  forth  to  provide  various  means  of  safety.  Our  readers 
will  doubtless  recall  the  recent  accidents  which  occurred  in  the 
state  by  defective  cables  and  lives  lost  by  defective  safeties 
being  used  on  cages  in  use.  The  general  principle  involved 
in  these  catches  in  the  provision  of  some  means  of  grapling 
wooden  guides  when  the  cage  is  decending  at  an  abnormaly 
rapid  rate.  There  has  been  patented  in  the  state  of  Colorado  a 
device  to  be  used  in  connection  with  hoisting  apparatus ;  it 
lis  been  devised  and  perfected;  the  inventors  assert  that  this 
safety  catch    will    absolutely    obviate    the    occurrence    of    such 
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unfortunte  accidents  as  have  taken  place  in  a  number  of  Mon- 
tana mines  as  well  as  other  mining  districts. 

The  first  distinctive  feature  of  this  combination  is  that  the 
safety  catches  are  placed  beneath  the  cage  instead  of  at  the  top, 
as  is  universally  the  case.  Another  feature  is  that  double  means 
of  safety  are  provided  by  this  safety  being  used  in  connection 
with  those  now  used  on  cages  in  the  state.  I  will  say  in 
connection,  should  the  support  be  removed  or  the  hoisting  ap- 
paratus get  beyond  the  control  of  the  engineer  and  permit  the 
cage  to  fall  rapidly  through  the  shaft,  these  springs  would 
instantanously  force  the  draw  head  and  its  connecting  rods 
downward  and  thus  operate  the  safety  devices  beneath  the 
cage  and  lessen  the  speed  to  a  greater  extent. 

ACCIDENTS. 

So  much  has  been  said  from  time  to  time  on  the  subject  of 
mine  accidents,  their  cause  and  possible  prevention,  and  with 
so  little  effect  in  so  far  as  the  procuring  of  legislative  remedies, 
that  it  would  seem  that  accidents  which  result  in  the  death  or 
maiming  of  a  miner  are  such  common  occurrence,  that  they 
fail  to  arouse  a  spirit  of  inquiry  as  to  their  cause,  or  excite  a 
disposition  to  provide  remedies  for  their  prevention. 

While  it  is  true  that  the  percent  of  mine  accidents  in  this 
state  compare  favorably  with  that  of  other  states,  it  is  still  too 
high,  and  the  fact  that  it  is  so  is  not  due  to  any  lack  of  effort 
on  the  part  of  this  department  in  enforcing  laws.  In  the  course 
of  official  visits  of  inspection  to  the  various  mines  in  the  state, 
every  effort  has  been  made  to  correct  wrong  methods,  and 
dangerous  practices  are  condemned  and  the  adoption  of  merit- 
orious safety  appliances  earnestly  recommended.  That  the 
labor  of  this  department  in  these  directions  has  resulted  in  a 
general  betterment  of  conditions  in  the  mines  cannot  be  disputed. 
There  is  still  much  to  be  done,  however,  in  this  line.  The  men 
employed  in  the  large  mines  of  the  state  are  entitled  to  all 
the  protection  under  the  law,  or  that  which  they  can  receive 
from  this  department.  It  matters  not  that  the  inspector  might 
find  a  condition  that  would  indicate  plainly  the  responsibility 
of  the  maagement,  the  coroner's  jury  makes  its  own  verdict 
and  usually  insists  on  blaming  Providence,  by  deciding  that 
the  accident  was  purely  unavoidable,  regardless  of  any  evidence 
offered   to  the  contrary.     It  must   not  be   understood   from   the 
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comments  made  that  all  of  the  mine  owners  and  mine  manage" 
in  the  state  are  heartless  and  indifferent  to  the  safety  and  wel- 
fare of  the  employees,  on  the  contrary  there  is,  I  am  pleased 
here  to  make  acknowledgement,  a  very  considerable  number  of 
them  who  arc  as  solicitous  for  the  safety,  health  and  general 
welfare  of  their  employees  as  the  most  exacting-  requirements 
would  demand.  They  feel  a  personal  responsibility  for  th< 
under  their  charge  and  realize  that  their  lives,  in  a  large  measure, 
are  dependent  on  the  precautionary  measures  adopted  in  their 
interest.  When  an  accident  occurs  in  a  mine  managed  by  any 
of  these  men,  there  is  no  attempt  made  to  shift  the  responsi- 
bility on  to  some  minor  official,  or  to  evade  the  most  searching 
inquiry.  Mine  managers  of  this  class  operate  the  properties  in 
their  charge  in  accordance  with  a  regulated  and  organized  sys- 
tem, and  when  an  accident  occurs  they  are  much  more  con- 
cerned in  learining  the  cause  and  arriving  at  the  true  facts  than 
the  average  coroner's  jury.  They  want  to  ascertain  if  the  posi- 
tive orders  issued  by  them  are  being  obeyed  or  if  there  is  any 
departure  from  the  system  adopted  for  carrying  on  the  opera- 
tions of  the  mine  in  its  various  divisions,  and  if  so,  to  what 
extent  practices  representing  individual  views  have  crept  in 
and  how  much  are  they  responsible  for  the  accident.  And  be 
it  understood  again  that  if  the  motives  which  actuate  the  class 
of  mining  men  referred  to  in  making  such  searching  inquiries. 
philantrophy  is  the  least.  The  prime  motives  are  discipline, 
order  and  system,  all  ending  in  economy  of  management. 

An  analysis  of  the  summary  causes  reveals  the  fact  that  the 
most  prolific  source  of  accidents  is  falls  of  rocks  and  caves  of 
large  masses  of  ground.  The  question  of  providing  protection 
against  falls  of  rock  is  a  difficult  one  to  meet,  a  great  deal  de- 
pends on  the  caution  and  judgment  of  the  miner.  It  is  im- 
possible for  the  mine  officials  to  visit  every  place  in  the  mine 
at  the  same  time,  several  hours  may  elapse  before  all  the  work- 
ing places  are  seen,  in  the  meantime  the  miners  should  see  to 
ii.  and  protect  themselves,  by  trimming  down  all  the  loose  and 
shattered  rock,  and  if  necessary  t<>  pu1  in  timbers,  either  tem- 
porary or  permanent,  so  as  i(»  avoid  danger  in  that  respect,  until 
he  receives  his  orders  from  the  man  in  charge.  The  cost  of 
timbering  is  one  of  the  Iargesl  items  which  enters  into  mining; 
it  therfore  Follows  that  the  aim  of  the  manager  is  to  adopt  thai 
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system  which  will  entail  the  least  expense,  and  provide  safety. 
This  means  that  more  dependence  must  be  placed  on  the  ground 
to  support  itself,  this  tendency  to  shove  down  cost  on  material 
essential  to  safety,  in  order  to  make  favorable  comparisons  on 
the  production  cost  sheet,  requires  to  be  continually  combated. 
Investigation  of  the  mining  accidents  that  have  occurred  during 
the  past  four  years  has  proven  to  my  satisfaction  that  of  the 
many  causes  which  contribute  to  accidents  from  falls  of  rock 
there  are  two  which  produces  the  greater  majority  of  them,  viz; 
Recklessness  on  the  part  of  the  miner,  and  negligence  on  that 
of  the  manager.  I  am  pleased  to  report  a  very  material  decrease 
in  the  number  of  accidents  caused  by  explosions  the 
number  of  fatalities  from  this  source  in  the  past  two  years 
being  ten  only,  one  of  this  number  was  caused  by  a  thawing 
device,  the  other  nine  being  attributed  to  causes  that  appear 
unavoidable. 

An  important  part  of  the  mining  laws  of  the  state  is  in 
reference  to  the  welfare  of  the  employees,  and  in  their  interest 
the  following  recommendations  were  made  to  the  various  man- 
agments,  and  notices  sent  them  during  the  years  1907  andi()o8. 

NOTICES  AND  REQUESTS. 


No. 
1. 
2. 

3 

4 

5 
6 

7 
8 

9 
10 

11 

12 
13 

14 


In    reference   to   timbering   and    timber    20 

In  reference  to  places  for  storing  powder   10 

In  reference  to  quantity  of  explosives  in  magazine.  16 

As  to  storing  inflammable   materials  in   houses   and 

buildings   covering  the    mouths    of   tunnels    IO 

In  reference  to  apparatusfor  thawing  powder 5 

As    to    employing    cage    tenders    who    should    have 

exclusive  charge  of  cages   in   shafts    8 

Regarding    defective    safety    clutches    on    cages    ...  9 

In    reference    to    defective    hoisting    cables    6 

In    regard    to    escapement    shafts    11 

Regarding   the    number   of    men    who    may    ride    on 

skips   and   cages    8 

Forbidding     riding     on     loaded     cages,     skips     and 

buckets   9 

In  reference  to  the  use  of  state  mining  signals....  14 
As  to  the  use  of  gates  when  lowering  and  hoisting 

men 12 

For   providing  better   ventilation    25 
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As   to   providing  tunnels   with    separate   connections 

to   the    surface    for   escapes    io 

16.  As  to  leaving  pillars   of  ground  to  protect  shafts..  12 

17.  Regarding  the  rate  of  speed  in  lowering  and  hoist- 

ing men    15 

18.  Repairing   and    putting   in   ladders    20 

19.  In  reference  to  crossheads 9 

20.  To  provide  railings  around  shafts,  winzes  and  man- 

ways  20 

21.  In   reference   to   finger  hoards    15 

22.  Regarding  bulkheads,  damming  of  water  in  mines..  8 

23.  In  reference  to  filling  of  stopes  to  prevent  caves.  .  20 

NUMBER  AND  CAUSES  OF  ACCIDENTS. 

The  following  table  shows  the  number  of  fatal  accidents,  and 
their  several  causes,  occurring  during  the  year  ending  Novem- 
ber 30th,   1907. 

Explosion   of  blasting  powder    7 

Fall  of  rock,  or  ground    13 

Caught  by  cage  in  shaft   4 

Falling  down  ore  chute 6 

Falling  down   manways    2 

Suffocated  by  gas,  or  foul  air 3 

Killed  in  shafts   4 

Defective  engines I 

By  ore  train  underground    I 

Falling  through  floor  in  stope   I 

Total  fatal  accidents  for  the  year  42 

The    following    is    the    number    of    non-fatal    accidents,    with 

their  causes,  which  occurred  during  the  year  ending  November 

30th,   1907. 

Fall    of   rock,    or   ground,   or    cave    11 

Premature  blasts  and  explosions   2 

Falling  in  chutes  4 

Caught  by  cages  in  shafts   2 

Falling  in  shafts    I 

By   falling   down    man  way    I 

Total    non-fatal    accidents    for    the    year     21 
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During  the  year   ending  November   30,    1907 ; 

Mines  inspected  were    290 

Men  employed    !5500 

Fatal    accidents    42 

Percentage    of    fatal    accidents    to    each 

thousand  men  employed 2.7 

Percentage  of  non-fatal  accidents  to  each 

thousand    men    employed    1.35 

To  the  number  of  men  employed,  as  stated  above,  five  hundred 
may  be  conservatively  added  to  include  the  scattered  prospec- 
tors who  are  working  their  own  claims,  and  to  cover  those  em- 
ployed in  small  properties,  employing  from  two  to  five  men, 
and  leasers,  making  a  grand  total  of  sixteen  thousand  men 
which  were  employed  before  the  reduction  in  forces  took  place 
in  the  state. 

During  the  fiscal  year  ending  November  30.  1908; 

Mines    inspected    were    280 

Men    employed    14500 

Fatal    accidents    21 

Percentage  of  fatal  accidents  per  thous- 
and   men    1.32 

Percentage    of    non-fatal    accidents    per 

thousand    men     1.31 

To  the  number  of  men  employed  as  stated  above,  five  hundred 
may  be  conservatively  added  as  miners  who  are  engaged  in  the 
development  of  numerous  prospects  that  have  not  been  visited 
by  the  inspector,  bringing  the  total  of  men  up  to  fifteen  thousand. 

The  following  table  gives  the  number  of  fatal  accidents  with 
the  cause  for  the  year  1908: 

Premature    explosion    of    powder    3 

Fall  of  rock,  or  cave  of  ground    6 

Caught  by  cage  in  shaft   3 

Falling   down    ore    chutes    I 

Suffocated  by  gasses   1 

Falling   down   shafts    3 

Struck  by  ore  car  in   mine    I 

Struck    by    falling    timber    1 

Falling   down    raise    2 

Total   fatal  accidents   during  1908  21 
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The  following  is  the  number  of  non-fatal  accidents,  with  their 
causes,  and  where  occurring,  during  the  fiscal  year  1908: 

Fall  of  rock,  or  cave  of  ground  6 

Falling  in   ore   chute    I 

Premature  blast   4 

Falling  down  shaft   I 

Struck  by  falling  timbers   1 

Gas  explosions 4 

Total   number   of   non-fatal   accidents   for 
1908  17 

MINES    INSPECTED;    MEN    EMPLOYED;    ACCIDENTS 

AND  PERCENTAGES. 

The  following  table  gives  the  number  of  mines  inspected,  the 
number  of  men  employed,  and  the  fatal  and  non-fatal  accidents 
in  the  metalliferous  mines  during  the  past  sixteen  years : 


Years. 


1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
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56 
78 
88 
78 
130 
136 
165 
in- 
L57 
169 
L68 
176 
186 
\\u* 
290 
280 


6,312 

29 

4 

33 

7,082 

27 

19 

46 

N.75S 

41 

18 

.V.l 

7.727 

64 

21 

85 

9,825 

52 

29 

81 

11,096 

48 

29 

77 

12.316 

49 

.,.. 

71 

13,996 

47 

35 

82 

12.078 

35 

33 

68 

13.784 

47 

45 

92 

14,175 

39 

50 

89 

14,480 

41 

55 

96  • 

1  IJiSO 

48 

41 

S!. 

15,000 

52 

43 

96 

15,500 

42 

21 

7:: 

14,500 

21 

17 

38 

6.  16 
3.81 
4.67 
8 .  28 


20 
32 


3.97 
3.26 
3.00 
3.41 

2.7  1 

2.83 

2.83 

3.2 

2.7 

1.32 


To  the  men  employed  for  1908  may  be  added  five  hundred 
who  are  scattered  over  the  state  working  their  own  prospects, 
and  those  employed  as  leasers,  and  employed  in  small  mines, 
making  the  grand  total  for  the  year  14,500. 
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MINERAL  OUTPUT  OF  THE  UNITED  STATES. 

As  nearly  as  can  be  estimated  the  mineral  and  metal  pro- 
duction of  the  United  States  for  1907  was  valued  at  $2,087,119,999. 
There  are  a  number  of  mines,  figures  of  the  products  of  which 
were  not  completed,  but  we  believe  that  our  estimate  will  be 
found  not  far  from  the  final  returns. 

An  idea  of  magnitude  and  growth  of  the  mineral  industry 
in  the  United  States  may  be  had  by  perusing  the  accompanying 
table,  which  gives  the  values  of  the  products  for  the  years  from 
1883  to  1907,  inclusive: 


Tears. 

Total 

I'roducl  ion  . 

Is 

■ 

: 

_> 

-:  = 

2- 

-■  £ 

m 

0 

- 

1 
O 
I 

3 
— 

18S3  

?  446.859,473 

406.110,405 

418.S03.180 

433,137.994 

50S,3S7.h74 

524,624,536 

531,392,513 

606.476.3SO 

605,385.02'' 

622,543,381 

-43.693.967 

549,374,763 

640,771,528 

640,544.221 

646.992.582 

724.27S.854 

1,014,355.705 

1,107,020.352 

1,142,000,029 

1.323. 102. 717 

1.491.92S.980 

1,361,067.554 

1.623.92S.720 

1,902,517,565 

2,087.119.999 

$ 

12,692,775 

15.3 
74,249,680 

16.236.S62 

6.767.:. 77 
75.0S3.867 

17.15S.352 

5.6S0.SO0 
91.396,769 

6. 448,361 
77,286,272 

209.076,851 

92.664,647 

34.979.677 

1S1. 102,688 

118.826,263 

262.861.166 

27S.58S.S45 
1S4. 602.434 

1 

$  5,041,686 
40,749.068 

1  1 

1884  

1885  

9.1 
3  1 

18S6  

1S^7  

17.1 

188S  

1889  ...• 

1890  

1,091,361 
li    -49.414 

3,2 

1.3 
14  1 

1891  

?, 

1892  

?.   8 

1S93  

1a  7 

1894  

1  i 

1895  

|16.6 

ISO*  

227.3071   .1 

1897  

1.0 

1898  

11  9 

1900  

40.1 
0  1 

1901  

3  1 

1902  

15  9 

1903  

1°  8 

1904  

130.861.426'  8.8 

1906  

19. 3 

17.1 

1907  

9.7 

It  is  worth}-  of  remark  that  the  mineral  output  of  this  country 
has  been  multiplied  nearlv  five  times  during  the  last  twenty- 
five  years.  Today  America  produces  in  values  nearly  four 
times  more,  in  metals  and  minerals,  than  Great  Britian.  In 
1907  the  United  States  led  the  world  in  the  production  of  coal, 
copper,  lead,  petroleum,  natural  gas.  pig  iron  and  many  minor 
metals  and  minerals,  and  was  second  in  gold  output  to  the 
Transvall,  and  second  in  silver  to  Mexico. 

Reviewing  the  mining  industry  of  the  world,  we  find  that  no 
other  country  has  equaled  the  creditable  record  that  has  been 
maintained  by  the  United  States  during  the  last  quarter  of  a 
century. 
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MONTANA'S  MINERAL  OUTPUT. 


Year. 

C 
o 

Silver 

Q 
o 

S 

— 

L 

9 
» 

o 
p 

1890  

$3,300,000 
2,890,000 
2,891,386 
3,576,000 
3,651,410 
4,327,040 
4,380,671 
4,496,431 
5,247,913 
4,819,157 
4,736,225 
4,802,717 
4,400,095 
3,590,516 
5,097,786 
4,889,234 
4.469,014 

$20,363,636 
20,139,394 
22,432,323 
21,858,780 
16,575,458 
22,886,992 
20,324,877 
21,730,710 
19,159,482 
21,786,835 
18,334,443 
18,334,443 
17,622,285 
17,097,702 
18,887,227 
7,991,705 
8,027,027 

$16,665,437 
14,377,336 
19,105,464 
16,630,958 
17,233,718 
21,114,869 
25,356,541 
26,798,915 
26,102,616 
40,941,906 
39,827,135 
36,751,837 
24,606,038 
28,200,692 
36,410,301 
48,165,277 
56,105,288 

$  675,392 
1.229,027 
990,035 
964,089 
730,551 
754,360 
670,010 
928,619 
809,056 
909,340 
701.156 
498,622 
332,749 
387,445 
195,525 
227,160 
254,390 

$40,995,465 

1891  

38,635,757 

1892  

45,419,208 

1893  

13,020,827 

1894  

38,191.137 

1895  

49,083,261 

1896  

50,732,099 

1897  

53,954,675 

1898  

51,310,067 

1899  . . . 

68,457.338 

1900  

63,746.727 

1901  

60,387,619 

1902 

46,961,167 

1903  

50,276,3:^5 

1904  

60.590,848 

1905  

70,677,583 

1906 

68,855,764 

PRODUCTION  OF  SILVER,  COPPER,  LEAD  AND  ZINC 
IN  MONTANA  BY  COUNTIES  IN  1906. 

The  source  of  production  of  metals  in  Montana  in  1906,  by 
counties,  is  shown  below.  In  this  table,  and  others  which  fol- 
low, Chouteau  and  Flathead  Counties  have  been  placed  in  one 
group,  and  Meagher,  Ravalli  and  Sanders  Counties  in  another 
group,  to  avoid  disclosing  the  nroduction  of  individual  mines. 
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Silver  Bow  county  is  the  only  producer  of  zinc  ore  in  the 
state,  although  zinc  ores  are  known  to  exist  in  several  other 
counties.  It  is  also  the  leading-  producer  of  gold,  silver,  copper 
and  lead.  During  1906  and  1907  the  gold  output  of  the  county 
decreased  slightly,  but  as  the  gold  output  in  Fergus  county 
shows  a  large  decrease.  Silver  Bow  retains  its  leading  position 
in  gold  production.  It  produced  during  the  year  nearly  ninety 
"per  cent  of  the  state's  silver  output,  and  over  ninety-nine  and  a 
half  per  cent  of  the  copper  production.  It  leads  in  the  produc- 
tion of  lead  this  year,  displacing  Flathead  county  in  1907.  Jef- 
ferson county  is  a  close  second  in  lead  production,  followed  by 
Cascade  and  Lewis  and  Clark.  Jefferson  county  also  holds 
second  rank  in  copper  output,  with  Beaverhead  next.  Granite 
county  still  holds  second  place  in  the  production  of  silver,  in 
spite  of  a  large  decrease.  Cascade  and  Jefferson  follow  in  rank. 
Fergus  county  retains  second  place  as  a  gold  producer,  followed 
by  Madison  and  Lewis  and  Clark.  Madison  count)^  is  the  lead- 
ing producer  of  placer  gold. 

The  following  table  shows  the  number  of  mines,  classified 
as  to  their  chief  product.  There  are  one  hundred  mines  which 
reported  no  production  during  1907,  and  among  the  producing 
mines  there  are  sixty-two  placer  mines,  including  four 
dredging  placers  and  six  drift  placers.  Out  of  a  total  of  three 
hundred  and  eight  deep  mines,  one  hundred  and  thirty-seven 
are  classified  as  gold  min^s,  of  which  Madison  county  has  a  large 
share.  There  are  seventy-eight  silver  mines,  many  of  them  in 
Jefferson  county.  There  are  seventy  copper  mines,  chiefly 
located  in  Silver  Bow  county.  There  are  twenty-five  lead  mines, 
of  which  ten  are  in   Lewis  ad  Clark  county. 
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Report  of  the  Deputy  State  Mine  Inspector. 


Biutte,  Montana,  December  i,  1908. 

William  Walsh., 

State  Mine  Inspector, 

Helena,  Montana. 

Dear  Sir: — 

I   herewith   submit   for  your   approval,    my   report   of   mines 

examined,  their  condition,  together  with  a  list  of  the  fatal  and 

non-fatal  accidents,  for  the  fiscal  years  ending,  November  30, 

1907-08. 

Respectfully  yours, 

WILLIAM  B.  O-REM,  Deputy. 

SILVER  BOW  COUNTY. 

On  account  of  the  low  price  of  the  metals  and  the  scarcity 
of  money  during  the  year  1908,  the  mining  industry,  not  only 
of  Montana  but' over  the  world  has  been  almost  at  a  standstill; 
nearly  all  development  work  being  suspended  and  the  output 
of  the  producing  properties  greatly  curtailed.  However,  the 
situation  is  rapidly  improving ;  the  price  of  copper  is  advancing 
and  the  production  of  the  mines  of  the  Butte  camp  fast  assuming 
normal  proportions.  With  available  money  for  new  development 
work  the  coming  year  promises  to  be  very  prosperous. 

The  greatest  boom  to  the  mining  industry  is  the  cheap  power 
now  afforded  by  the  development  of  the  water  power  of  the  state 
for  generating  electric  current ;  the  plants  of  the  Missouri  River 
Power  Company  and  the  Helena  Power  Transmission  Company 
on  the  Missouri  River  near  Helena,  the  plants  on  the  Madison 
and  Big  Hole  Rivers,  and  greatest  of  all,  the  proposed  installa- 
tion at  Great  Falls,  will  furnish  power  for  all  mining  and 
smelting  operations  and  permit  the  development  of  properties 
where  steam  power  would  be  prohibitive.  This  electric  power 
is  now  in  use  at  practically  every  property  in  the  Butte  camp 
for  pumping  and  compressing  air,  and  at  a   number  of  places 
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it  is  being  used  for  hoisting,  [ts  use  is  very  beneficial  to  the 
matter  of  ventilation  in  the  underground  workings,  doing  awa\ 
with  the  heat  caused  by  the  use  of  steam  pumps. 

The  British  Butte  Mining  Company  at  the  present  is  under- 
taking something  that  has  never  been  demonstrated  in  the  state. 
They  have  a  shaft  640  feet  deep  where  they  arc  pumping  water 
into  a  scries  of  dams.  They  are  installing-  a  dredge.  The  mine 
gives  ample  water  for  the  operation,  having  had  several  experts 
from  London  that  have  sampled  the  ground  thoroughly  They 
claim  that  it  can  be  worked  at  a  profit,  if  this  is  a  success,  it 
means  everything  for  the  claims  in  that  locality,  and  especially 
in  the  state.  This  work  is  being  done  under  the  supervision 
of  Col.  DeHora,  who  has  had  years  of  experience  in  New  Zea- 
land, South  Africa  and  Australia  with  dredges,  it  means  an 
expenditure  of  several  hundred  thousand  dollars.  All  mining 
men  are  deeply  interested  in  this  undertaking,  hoping  for  good 
results. 

T  will  endeavor  to  give  below  a  brief  description  of  the  im- 
portant improvements,  developments,  and  conditions  at  the  mines 
of  the  various  companies.  In  all  the  large  companies  skips  have 
been  installed  for  hoisting  ores,  which  will  increase  the  produc- 
tion of  these  properties.  The  method  of  hoisting  the  skips  is 
considered  most  economical,  these  skips  have  a  capacity  from 
six  to  eight  tons  and  are  attached  either  ahove  or  below  the 
cages.  Skip  chutes  are  cut  at  the  different  stations  in  the  shaft, 
having  a  storage  capacity  of  any  desired  tonnage.  Men,  horses 
and  electric  motors  are  employed  in  tramming  the  ore,  from  the 
drifts  and  stopes  of  the  skip  ehutcs.  The  mouth  of  the  skip 
chute  opens  into  the  shaft  and  the  loading  of  the  ore  into  the 
hoisting  skips  is  done  by  the  station  tenders.  Ores  from  the 
Boston  Montana  property  are  shipped  to  Great  Falls  for  treat- 
ment. In  the  companies  smelter  there  are  3500  tons  treated 
daily.  Ores  from  the  other  Amalgamated  properties  also  from 
the  North  Butte,  Red  Metal.  Lexington  are  shipped  to  the 
Washoe  Smelter  at  Anaconda,  where  approximately  ten  thousand 
tons  arc  treated  daily.  Ores  from  the  Clark  property  are  treated 
at  the  Butte  Reduction  Works,  amounting  to,  about  1200  tons 
per  day. 

The  satisfactory  developments  in  a  numebr  of  the  Butte  mines, 
the  deepest  workings  now  being  2800  feet,  proves  that  the  ore 
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bodies  still  continue  in  depth.  The  greatest  problem  to  be  con- 
sidered in  mining  at  this  great  depth  is  the  matter  of  proper 
ventilation.  Thissubject  has  received  considerable  consideration 
by  the  management  of  the  large  properties.  From  my  obser- 
vations in  the  different  mines  I  am  of  the  opinion  that  the 
correct  way  of  getting  good  air  into  the  mines  is  by  means 
of  air  shafts,  separate  entirely  from  the  hoisting  shaft,  and 
keeping  this  air  connection  as  deep  as  the  main  working  shaft 
With  two  separate  connections  to  the  bottom  level  of  a  mine 
you  secure  a  circulation  that  can  be  secured  by  no  other  means. 
In  some  instances  connections  made  with  other  mine  workings, 
as  far  as  ventilation  is  concerned,  is  a  detriment  rather  than  a 
benefit  as  the  air  so  received  may  have  become  impure  from  use 
in  other  workings.  While  it  appears  to  be  good  air  it  is  not 
and  the  effect  is  soon  noticed  by  the  men  working  in  it.  Con- 
nections with  other  properties  are  necessary  for  the  safety  of 
men.  While  most  mines  have  separate  escapement  shafts  it  i> 
not  always  possible  to  have  the  men  so  located  that  they  are 
out  of  danger.  If  these  connections  are  considered  detrimental 
to  either  property  the  connection  can  be  closed  by  a  door  to  be 
used  in  case  of  necessity.  Where  the  air  shaft  is  carried  down 
from  surface,  and  working:  with  connections  made  in  different 
mines,  it  gives  a  circulation  of  pure  air.  When  two  shafts  arc 
sunk  or  raised  to  a  common  depth  it  is  a  consequence  that  oik 
of  them  will  be  up-cast.  I  believe  every  mine  should  have  its 
own  air  shaft  and  not  depend  upon  connections  with  other  mine-. 
Air  shafts  should  be  sunk  or  raised  in  solid  ground  away  from 
mine  workings,  and  connections  made  with  air  shaft  by  cross- 
cut. By  placing  doors  in  the  cross-cut  it  is  possible  to  convex 
the  air  to  any  part  of  the  mine. 

Ventilation  in  the  Amalgamated  properties  is  greatly  improved 
by  a  system  of  drainage  tunnels  through  which  the  water  from 
their  mines  is  drained  to  central  pumping  stations,  avoiding  the 
necessity  of  pumping  plants  in  the  individual  mines,  reducing 
the  temperature. 

\t  the  various  mines  where  connections  by  means  of  air  and 
development  shafts  have  been  made  with  the  lowest  levels  tin 
ventilation  is  all  that  could  be  expected.  Ml  companies  realize 
that  it  is  impossible  to  gel  the  same  amount  of  work  when  the  air 
is    poor,    and    therefore,    it     is    to    their    advantage    to    secure    tin 
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best  possible  ventilation,  tbe  cost  of  making  proper  air  con- 
nections is  soon  made  up  in  labor.  The  waste  from  these 
connections  being  used  for  filling  in  stopes. 

At  the  Leonard  mine,  since  the  new  shaft  has  reached  the 
1500  level,  the  temperature   has  been  reduced  twenty  degrees. 

The  Pennsylvania  has  raised  an  air  ^haft  from  1200  to  surface, 
and  thev  are  now  raising  from  the  1600  to  connect  with  1200. 
which  has  made  a  great  difference  in  the  temperature. 

The  [Mountain  View  has  sunk  and  raised  from  the  surface 
to  the  1 100  and  connected  to-  rai^e  below.  Also  connect  to 
High   Ore  2100  this  year. 

At  the  Never  Sweat  mine  a  raise  from  1800  level  has  been 
connected  with  the  Moonlight  shaft,  giving  the  Moonlight  addi- 
tional  depth   and   providing   excellent   air   connection. 

The  Rarus  has  an  air  shaft  completed  to  the  1600  level  and 
are  raising  from  the  lower  levels  to  connect.  The}-  have  also 
made  connections  with  the  workings  of  the  Tramway  on  the 
1300  level.  1400.  and  1500,  which  is  beneficial  in  regards  to  air. 
These  connections  were  made  this  year. 

The  Diamond  mine  connected  with  the  Cora  on  the  2000, 
which    will    afford    drainage    and    ventilation. 

The  Anaconda  is  connecting  with  the  Belmont  on  the  1600 
and  1800  levels,  which  will  be  a  great  benefit  in  regard  to  venti- 
lation. 

AYest  Colusa  has  connected  with  the  Alex  Scott  on  the  1000 
this  year.  They  -also  have  several  raises  from  surface  connected 
to  the  lower  workings.  This  mine  is  considered  one  of  the  best 
ventilated  mines  in  the  district. 

The  Leonard  mine  has  sunk  two  shafts  for  air,  Gambetta  No. 
1.  300  feet;  Gambetta  No.  2.  900  feet,  and  have  raises  conveying 
the  air  to  the  iico,  also  connected  with  the  West  Colusa.  East 
Colusa  and  the  Tramway. 

The  Badger  State  is  sinking  at  the  rate  of  85  to  90  feet  per 
month  and  has  a  depth  of  700  feet,  and  intend  sinking  to  the 
2000,  where  connections  will  be  made  with  the  Xorth  Butte.  It 
will  be  a  benefit  to  both  properties  in  regards  to  air. 

The  Diamond  mine  lias  commenced,  sinking  present  depth 
-  2200  feet.,  intending  to  sink  to  the  2800  to  connect  with  High 
1  "re  which  will  give  good  results,  for  an  example,  the  St  Law- 
rence mine,  the  cost  of  mining  was  verv  high  since  the  air  con- 
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nections  have  been  improved  they  are  mining  at  a  lower  cost 
than  any  mine  in  the  camp.  The  same  can  be  said  about  the 
Mountain  Con  and  numerous  others.  Within  the  last  four  years 
there  has  been  air  development  shafts  sunk  in  this  district  at 
a  cost  of  nearly  a  million  dollars.  Both  proving  the  continua- 
tion of  the  ore  bodies  ?.\id  bettering  the  conditions  of  ventila- 
te >n. 

It  is  safe  to  say,  there  is  no  place  in  the  world  they  have  less 
accidents  for  the  number  of  men  working  than  they  have  in  this 
state.  The  year  1908,  being  the  banner,  only  twenty-one  fatal 
accidents  and  ten  thousand  men  working  in  the  Butte  district, 
being  15  men  less  than  the  previous  year,  non-fatal  accidents 
fourteen.  With  conditions  improving  each  year,  it  speaks  well 
for  the  camp  and  the  managements. 


EXPLANATION. 

The  statistical  information  and  the  physical  condition  of  the 
different  properties,  usual!)-  published  in  the  reports  of  mines, 
have  been  eliminated  from  our  printed  report  by  the  order  of 
Board  of  Examiners,  owing  to  the  condition  of  the  printing 
fund. 

This  information  was  submitted  to  the  Governor  in  our  type- 
written report  to  him. 

Respectfully, 

WILLIAM  WALSH.  Inspector. 


